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Growing by 
Leaps and Bounds 


It looks as if 1917 was going to 
to be a ‘‘complete equipment’”’ year 
in the real sense of the word. 


We judge this from the large 
quantity of Stewart Tire Pumps 
which have been and continue to 
be ordered. 


Only a few days ago we booked 


*‘No car is better than its accessories’ 


The Stewart-Warner Speedometer Corporation, Chicago, Illinois, U. S. A. 


the largest single order ever placed 
for pumps. 

Each week our pump business 
grows larger and larger. 


The survival of the fittest is the 
explanation. 


If you want the best pump— 
get the Stewart. 


Motor Driven Tire Pump 
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; I believe that with this invention we 
are at last dropping the final curtain 
7 * e e 393 
i on the damage of automobile collisions 
| EDWARD V. HARTFORD 
; A “BUMP ABSORBER!” 
ce 
| Think of it, you car-owners who know how the With the ever-increasing number of vehicles crowding 
damage and danger of front-end bumps and the city streets and country roads, and the ever-widening 
llis; . | ; th the ; 3 variety of driving-judgment that is controlling the action 
collisions is constantly growing with the increase of the cars about you, to put this protecting Hartford 
in the number of automobiles. Bump Absorber between you and other vehicles is as 
A ‘Bump Absorber’? — an absorber of the Simple wisdom as putting your arm up for protection 
: os in a pushing crowd. 
shock and the jar and damage of collisions— 
| built by the man who first gave the world the See this guardian of your car’s safety today—at you 
dealer’s. : 
L perfected Shock Absorber. eet a so emaianea pee 
The Hartford Bump Absorber is not a mere “bumper.” frag pag ber tel teesagatr alse Asan ge og cu Rapes ozeagin. shes 
The Hartford Bump Absorber does all that a bumper was don’t be satisfied with = mrere bumper. ; Readily attaches 
a. desisned to do-—ward off the physical contact of col- ‘? any car without drilling. Standard finish; black enamel 
Bs a . ee with nickel center lamp—Regular size, $10; for heavier 
oi, lisions from the expensive fittings of your car—but, what cars, $12: for Ford cars, $8. Nickel finish. $1.00 extra 
‘ a mere bumper cannot do, the Hartford Bump Absorber ' aes ee eee 
5 i takes up and smothers in its powerful double-leaf, double- Dealers: Here is a chance to cash in on entirely new 
.* loop spring construction the jarring, smashing shock of proposition. Every car owner is a customer. Stick this 
the collision! And after almost any possible collision, ad up in your window and wire your order today——don’t 
: Springs back to original shape. let the other fellow beat you to it. 
r EDWARD V. HARTFORD, Inc. 
e Heretofore known as Hartford Suspension Co. 
| Executive Offices and Works, 146 Morgan St., Jersey City, N. J. 
1 ee Makers of the Hartford Shock Absorber, Hartford Cushion Spring, Hartford Electric Brake, Hartford Auto Jack, Red Rack Jack 
ae ALL JOBBERS AND DEALERS Branches: New York, Boston, Chicago 
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The surface of this ball is polished ta a 


finish that is mirror like in its brilliancy 


It is reflective of the quality of 





in every detail of their Piet si material and manufacture. 


A reminder of the high carbon alloy steel, uniformity of 
size, absolute sphericity and giant strength that combine in 
the heart of each of the four types of New Departures. 


A reminder that the silent rotation of these spheres 
along their scientifically processed and practically inde- 
structible pathway, reduce friction to the vanishing point. 


The New Departure Manufacturing Company 
BRISTOL, CONN., U. S. A. 
Conrad Patent Licensee 
Western Branch: 818-20 Ford Building, Detroit 
Distributors in Trade Centers Throughout the United States 


Ber ae Brown Bros., London & Manchester 
For Continental Europe......... Jacob Holst, Copenhagen, Freeport, Denmark 








New Departure Double Row Type 


A single, self-contained, ‘‘fool-proof’’ unit 
carrying all the loads and stresses simultane- 
ously from whatever direction they may 
come, with equal efficiency, and reducing 
friction to the vanishing point. 


The economes that result 
from the wstallation of New 
Departures 1s wmterestingly told 
mm the Brown Book. Send for a 
ee aor ve de ee ee 
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READ 


The First Install- 


ment of 


The Electrical 


Equipment of 
the Motor Car 


Starting in This Issue 


This series of weekly 


articles which appears in 
MOTOR AGE through- 
out the next six months 
will assist you to a 
clearer understanding of 
the electrical workings of 
your motor car, aid you 
materially in 
cost for 


lowering 
maintenance 
and appreciably increase 
the enjoyments of motor- 
ing through a_ closer 
familiarity with certain 
phases which remain 
veiled mysteries to many 
motorists. 


analogies are 
used throughout—easily 
understood even by 
readers of little or no 
technical learning what- 
ever. 


Simple 








Place a standing 


order with your 
newsdealer, NOW 
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The second largest city in the 
State both in population and in- ; 
dustrial importance offers a big op- 
portunity for a Studebaker dealer. 


Five prominent railroads of the 
South make this city a terminal 
point. Itis one of the recognized 
industrial centers in that section 
of the country. Cotton growing 
constitutes its chief agricultural 
occupation, while the manufac- 
ture of cotton seed oil, fertilizers 
and lumber supplies sufficient and 
: well-salaried employment for this 
ao ihe city of over 25,000 people. 
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Studebaker opportunities such as 
this are rarely offered. Usually 
there is strong competition amonz 
dealers on an occasion like this— 


so if you are interested write for 
the facts immediately. 





STUDEBAKER 
South Bend, Ind. Detroit, Mich. Walkerville, Oni. ' 
Address all correspondence to Detroit F 
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Think Electrically 


j EDITOR’S NOTE—Herewith is presented the 
first installment of a series of articles designed 
to give the motorist the knowledge necessary to 

| j enable him to care for and repair any and all 

Py of the electrical features of his car, no matter 

what make or model it may be. The informa- 

tion it is planned to offer in this series will be 
equally valuable to the repairman, whether he 
be skilled in things electrical or have a very 
limited acquaintance with them. For the sake 
of the majority of readers, whose real knowledge 
of electricity is more general than definite, it 
has been thought wise to begin with the very 
first principles of electrical phenomena, in order 
that they may be able to follow the circuits on 
the electrical systems of their cars with the cer- 
tainty that they are right. To the lay reader, 
the first few installments of this series are the 
most important, for without them, wiring dia- 
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grams, trouble charts and repairing instructions The first element in the thorough understanding 
: are useless; with the groundwork well laid by of electrical apparatus is the idea of the circuit. 
study of the early portion of the series, the At the conclusion of this series, “Electrical Equip- 
reader will be able to THINK ELECTRICALLY, ment of the Motor Car,’ with additions, will be 
and a tangle of wire under a car or a tangle of published in book form by the Class Journal Co. 
lines on a wiring diagram will become clear. Chicago, in a size to fit the pocket conveniently. 


Part I—Fundamentals of Electrical Circuits 


LECTRICITY in its many applications, as found on the modern The exact nature of electricity is not known and no attempt will 
% motor car, plays no small part in the successful and satisfactory be made to give any explanation as to what it may be. You can, 
: operation of the motor car as a unit and the degree of comfort and for convenience, think of electricity as being the name given to that 
e luxury it is possible for the manufacturer to provide. something which produces certain results which we call electrical, 
| It is responsible for the spark that ignites the mixture of gas such as lighting, the are formed when a trolley wheel breaks con- 
and air in the cylinder and makes the engine operate; it lights the tact with the trolley wire, the sparks formed in stroking the cat’s 
car, starts the engine, and operates the horn. There are cars in back, ete. We are all familiar with the fact that if we step out 
Which it heats the fuel; others in which it shifts the gears and in of a window without any means of support, we are sure to fall to 
Some still newer designs, even replaces clutch and gearset in the the ground or sidewalk. The reason of our falling is due to the 
transmission of the power of the engine to the rear wheels. attraction of the earth on our bodies, which is called gravity. The 
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Figs. 1 and 2—Elcctrical and water circuits contrasted. The electrical 

circuit at the left must be complete before there wilt be a current of 

electricity, but the water system, at right, need not be a complete circuit 
for a current of water to flow in it 


exact nature of this attraction is not known any more than the exact 
nature of electricity is known. The action of gravity under cer- 
tain definite conditions, however, is well known, and so is the action 
of electricity under certain definite conditions quite well known. 

Since we know the action of electricity under definite conditions, 
it is possible to make practical use of it in operating the lamps, 
starting, motor, etc., on the motor car, even though its exact nature 
is not known. For the sake of convenience in dealing with elec- 
tricity, we can think of it as a fluid such as water, but it must be 
remembered at all times that this similarity has to do with the 
action only and does not necessarily mean that the two are identical. 


The Electrical Circuit 


The electrical circuit is the fundamental basis of the many appli- 
cations of electricity to the motor car, and, in order to understand 
thoroughly the principles, operation and maintenance of these appli- 
cations, it is essential that we have a quite complete knowledge of 
the electrical circuit and its more common properties and char- 
acteristics. 

The electrical circuit is the path in which the electricity flows, 
just as the water pipe is the path in which the water flows or a 
river bed is the path in which a river flows. 

There is one great difference, however, between the electrical cir- 
cult and the ordinary circuit in which the water flows, and that is 
that the electrical circuit is always closed on itself while the water 
circuit is not necessarily always closed. 

This difference may be illustrated by two different examples as 
follows: Suppose we take a small lamp and connect it to a storage 
battery by means of wires and a switch, as shown in Fig. 1. There 
will be no flow of electricity through the lamp unless the switch is 
closed, or, aS we say in practice, unless the circuit is complete. In 
the case of the flow of water in a pipe, the pipe may be conducting 
the water from one tank to another as shown in Fig. 2 and it is not 
necessary to have a pipe from the second or lower tank back to the 
first or higher tank in order that there be a flow of water in the 
pipe. 

The fact that the electrical circuit must be complete and cannot 
merely conduct electricity from one point to the other, as the pipe 
conducts water from one tank to the other, Fig. 2, is the keynote of 
the electrical circuit. Referring to Fig. 1—the complete electrical 
circuit is made up of many parts, wires, lamps, switch, battery ter- 
minals, battery plates, electrolite, ete., all combined in a continuous 
path, circle or circuit, as you choose to eall it. 

We can think of the electrical circuit just as we think of the 
circle; that is, it is continuous and has neither beginning nor end. 
If we started at any point on the electrical circuit and follow along 
the circuit we will arrive at the point from which we started just 
as we return to the starting point in following along a circle, regard- 
less of the point from which we started. 

In order to emphasize the importance of the reader getting this 
circuit or circle idea thoroughly in mind, the various circuits of the 
modern motor car are indicated in their circular form in Fig. 3. 
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These circuits and their relations to each other will be taken up in 
detail later. It is not humanly possible to make changes or locate 
troubles in the electrical equipment of a car unless this circuit idea 
is followed, either consciously or unconsciously. 

The circle or circuit is to electricity what the metal rails are to 
the railroad train. Your train cannot run without the track, as 
electricity cannot be made use of except in a circuit. 

Let us draw a circuit parallel from nature: If we follow a drop 
of water along one of Nature’s circuits, as shown in Fig. 4, the 
water falls as rain upon the ground, runs into the little brooks, 
creeks, larger rivers and then into the ocean, where it is in turn 
evaporated by the sun, then carried over the land in the form of 
clouds by the wind, and again falls as rain. The path of the water 
in this great natural cirecuit—which we will call Nature’s cirecuit— 
corresponds in a great measure to the electrical circuit inasmuch as 
it is a circle, a system without start or finish, beginning or end. 

It is evident that in Nature’s water circuit there may be an ac- 
cumulation or decrease in the quantity of water at any point in the 
circuit. That is, the amount of water evaporated by the sun in a 
given time is not necessarily equal to the quantity falling as rain 
in the same time. Nor is the amount flowing into the ocean from 
the rivers in a given time necessarily equal to the amount running 
into the rivers from their various tributaries and along their banks 
in the same time. ; 

In an electrical circuit similar to Fig. 1, the quantity of electricity 
leaving the lamp is exactly equal to the quantity of electricity en- 
tering the lamp and the same quantity of electricity returns to 
the battery as leaves it. There is no accumulation of electricity at 
any point along the electrical circuit similar to the accumulation of 
water at different points along Nature’s water circuit. 
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Fig. 3—The major circuits in the motor car. Starting, lighting, ignt- 
tion, signalling and all electrical features of the car are operated in 
complete circuits which are indicated here as circles 
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Fig. 4—Nature’s great water circuit, typical of the electric circuit. A drop of water falls as rain upon the ground, runs finally into a river and 
thence into the ocean, where it is evaporated by the sun and carried back in the form of clouds over the land and again falls as rain to repeat its 
travels again and again 


The operation of a water circuit similar to the one shown in Fig. 5 
corresponds more nearly to the operation of the simple electrical 
circuit than Nature’s water circuit. The water circuit shown in 
Figure 5 consists of a pump P connected to a curved piece of pipe. 
When the pipe and pump are filled with water the flow of the water 
in the pipe, due to the action of the pump, will be very similar to the 
flow of the electricity in the simple electrical circuit shown in Fig. 6, 
wheh consists of a piece of wire connected to the terminal of a stor- 
age battery. Both of these circuits are complete; they are closed 
on themselves and, like the circumference of a circle, have neither 
beginning nor end. 

The quantity of water entering one end of the pipe from the pump 
is exactly equal to the quantity of water leaving the other end of 
the pipe and entering the pump. Likewise the quantity of elec- 
tricity entering one end of the wire from the battery is exactly 
equal to the quantity of electricity leaving the other end of the 
wire and entering the battery. The pump does not produce the water 
but merely causes the water to flow through the pipe. The battery 
does not create electricity, but merely causes the electricity to flow 
through the wire. 


Electrical Current 

It is obvious that the action of the pump in the water circuit 
and the action of the battery in the electrical circuit are very 
similar, There is a mechanical pressure produced by the pump which 
causes the water to flow through the pipe, and the battery produces 
what is called an electrical pressure which causes the electricity to 
flow through the wire. 

If the mechanical pressure produced by the pump be increased or 
decreased, there will be a change in the flow of the water in the 
pipe, the flow increasing with an increase in pressure and decreasing 
with a decrease in pressure. This flow, or movement of the water 
in the pipe, may be measured by determining the number of gal- 
lons passing a certain point in the pipe in, say, 1 second. You 
could then speak of the flow of water in the pipe as being so many 
gallons per second. Any unit of quantity and time may be used in 
expressing the flow of water in a pipe, such as so many cubic feet 
per minute, so many gallons per hour, ete. 

The flow or movement of electricity in the electrical circuit is 
measured in a similar manner to the flow of water in a pipe; that is, 
by determining the quantity of electricity passing a certain point in 
the electrical circuit in a certain time. Instead of measuring the 
quantity of electricity in gallons or cubie feet, as in the measurement 
of water, it is measured in a unit called the coulomb. 


In referring to a certain quantity of electricity it is spoken of as 
sc many coulombs just as a certain quantity of water is spoken of 
as so many gallons, so many cubic feet, ete. 


The Ampere 

If the water in a pipe, such as the one shown in Fig. 5, is moving 
at such a rate that there is 1 gallon of water passing every point 
along the pipe each second, there is said to be a flow of 1 gallon 
per second in the pipe. Similarly, if the electricity in a circuit, 
such as the one in Fig. 6, is moving at such a rate that there is 1 
coulomb passing every point in the circuit in each second of time, 
there is said to be a flow of 1 coulomb per second. The flow, or 
movement of the water in the pipe, is called the current of water, 
just as the flow of the water in a river is called the current, and, 
likewise, the flow of the electricity in the electrical circuit is called 
the current of electricity or more commonly the electrical current. 
From the above discussion, it is seen that the current of water is ex- 
pressed as so many gallons per second, so many cubic feet per min- 
ute, ete., while the current of electricity is expressed as so many 
coulombs per second. 

Fortunately we have a special name for this rate of flow of elec- 
tricity of one coulomb per second, which is called the ampere. This 
way of giving the rate of flow a special name relieves us of the 
necessity of saying ‘‘ per second’’ each time, as would be the case if 
we were to speak of the current as so many coulombs per second. 
Thus a current or rate of flow of 10 coulombs per second is just 10 
amperes; 50 coulombs per second is 50 amperes, ete. In the ma- 
jority of cases we are not interested in the quantity of electricity 
alone, but in the rate of flow, the ampere, and for this reason the 
coulomb is very little used. 

Unfortunately there is no name for the rate of flow of water, and 
we always’ have to use some such cumbersome expression as gallons 
per second, cubie feet per minute, ete. 


Electrical Pressure 


The number oi gallons per second of water flowing through a 
pipe depends in a large measure upon the pressure causing it to flow. 
This pressure in the water circuit is measured as sO many pounds 
per square inch or so many pounds per square foot.. In a similar 
manner, the current of electricity, in amperes, in a wire depends 
iu part upon the pressure under which the electricity flows. 

The electrical pressure is measured in a unit called the volt. The 
volt means exactly the same thing in speaking of an electrical cir- 
cuit as the pound pressure does in speaking of the water circuit. 
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Figs. 5 and 6—Simple water and electrical circuits. The battery may 
be likened to the pump and the wire to the water pipe. Both of these 
circuits are complete 


A higher pressure will be required to force the same current of water 
through a small than through a large pipe, and a higher electrical 
pressure will be required to force the same current of electricity 
through a small wire than through a large one. Similarly higher 
pressures will be required in both the water and electrical circuits 
if the length of the circuits be increased; that is, if the length of 
the pipe and wire be increased. 

The pressure produced by the pump might be called the water 
moving force, while the pressure produced by the battery may be 
called the electricity moving force or electromotive force. The elec- 
tromotive force is usually represented by the abbreviation e.m.f. 

If pressure gauges be connected at various points along the water 
pipe, Fig. 7, they will indicate the pressure at the different points. 
There will be a difference in the pressure as indicated by the various 
gauges, if there is a current in the pipe, and their indications will 
be less and less as you pass along the pipe in the direction in which 
the water is flowing. The difference in the value of the pressure as 
indicated by any two of the gauges connected to the pipe will rep- 
resent the pressure acting on the portion of the pipe between the two 
points where the gauges are attached. This difference in pressure 
between two points on a pipe is called the drop in pressure or merely 
the drop between the two points. The pressure between two points 
along a stream of water is often spoken of as the difference in level, 
the drop in level or merely the drop between two points. 


Voltage Is Difference in Pressure 


In the case of the electrical circuit, there is a difference in the 
electrical pressure between two different points along the circuit. 
This difference in pressure between any two points is measured in 
volts just as the total pressure produced by the battery is measured 
in volts. The pressure at any point in an electrical circuit cannot 
be measured by attaching a suitable instrument to the circuit at that 
point alone, similar to the attachment of the pressure gauge to the 
water pipe, but the instrument must be attached to two points as 
shown in Fig. 8, and then it does not read the pressure at any par- 
ticular point but the difference in the pressure between the two 
points on the circuit where it is connected. This difference in pres- 
sure, or voltage, as it is usually called, between any two points along 
a circuit is sometimes spoken of as the drop between the two points. 

The water in the pipe flows from a point of higher pressure toward 
a point of lower pressure. The electricity in the electrical circuit 
flows from the point of higher electrical pressure or higher electrical 
level toward the point of lower electrical pressure or electrical 
level. In the electrical circuit the point of higher pressure is usually 
marked with the plus sign (+) and the one of lower pressure with 
the minus sign (—). The terminal of the battery from which the 
electricity flows when the battery is discharging, is called the posi- 
tive terminal, while the terminal toward which the electricity flows 
is called the negative terminal. 

Any point along the wire will be positive with respect to points 
further along the wire in the direction of the current, and negative 
with respect to points along the wire opposite the direction of the 
current, just as the pressure indicated by any gauge is higher than 
the pressure indicated by gauges connected to the pipe at points 
further along the pipe in the direction of the water current and 
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Figs 7 and 8—The pressure in an electrical circuit, at the right, changes 
along the wire just as the pressure in the water circuit, at the left, 
decreases along the pipe—How the difference in pressure is measured 


lower than the pressure indicated by gauges connected to points 
on the pipe opposite the direction of the water current. 

To explain: In Fig. 8 point A is at a higher electrical pressure 
than B, likewise B is at a higher electrical pressure than C, so that 
B is positive with relation to C, but negative with relation to A. 

The reader should have clearly in mind by this time the distinc- 
tion between amperes and volts. The amperes represent the value 
of the current in the circuit—that is, the number of coulombs of 
electricity that pass through the circuit during one second, while 
the volts represent the pressure causing this current or movement 
of electricity. 


Resistance to the Flow of Electricity 

It is possible in both the water and electrical circuit to have a 
pressure acting in the circuit when there is no current. It is per- 
fectly plain that if the path of the water be blocked or interrupted 
by closing a valve in the pipe, Fig. 9, there will be no current of 
water, although there may be a high pressure produced by the 
pump. If the path in which the electricity moves is blocked or in- 
terrupted by opening a switch or cutting the wire, there will be 
no current in the circuit, although the pressure may be high. 

The currents of water and electricity are, therefore, dependent 
upon something besides the pressure. This something which opposes 
the flow of water in the water circuit and the electricity in the 
electrical cireuit is called the resistance of the circuit. The resis- 
tance of an electrical circuit simply opposes the free flow of ele- 
tricity through the circuit; yet the resistance does in no way tend to 
eause the electricity to flow in the direction opposite to that in 
which it is flowing. If you push against the wall of a building, 
the wall opposes the action of your force, yet the wall will not push 
vou backwards when you stop shoving. 

The greater the resistance of an electrical circuit the less the cur- 
rent a ccriain pressure will produce and the smaller the resistance 
of the circuit the greater the current a certain pressure will produce. 

There 1s no unit in which the resistance offered by a pipe may be 
measured. The resistance of an electrical circuit is measured in a 
unit called the ohm. A circuit is said to have a resistance of 1 ohm 
where an electrical pressure of 1 volt will produce a current in the 
circuit of 1 ampere. 


Electrical and Water Circuits 
The following table gives in condensed form the names of the 
units in which the common qualities associated with the electrical 
and water circuits are measured: 


WATER ELECTRICITY 
Quantity Gallon, cubic foot, ete. Coulomb 
Current One gallon per minute, one cu- Ampere 
bie foot per minute, ete. One coulomb per secon’ 
Pressure Pounds per square inch or Volt 
pounds per square foot 
Resistance No unit Ohm 


When a current of water is to be produced in a pipe, the one 
thing above all others which must be present in the circuit is the 





5 aS Le thet eI reer Selene NET SP 


eter tO ia 





PO TN Tae 


Ay 818 6 Mt tt OE EEE RN IS TT TEL, ee TT ee aE ETN EOL 


June 29, 1916 


pressure. The pressure in the circuit shown in Fig. 9 is produced 
by means of the pump. The circuit may be blocked by means of 4 
valve and there will be no current regardless of the value of the 
pressure. If the valve be opened or the circuit completed, there will 
be no flow of water in the circuit unless there is a pressure acting 
in the circuit. | 

The same general conditions exist in the case of the electrical 
circuit. If the wire forming the circuit be broken, or if the cir- 
cuit is opened at a switch, as shown in Fig. 10, there will be no cur- 
rent in the circuit regardless of the value of the pressure. If the 
circuit be compieted, there will be no current unless there is an 
electrical pressure acting in the circuit. It is thus seen that it is 
imperative that there must be a pressure acting in every closed 
circuit in order that there be a current in the circuit. 

The electrical pressure for practical purposes on the motor car 
may be produced by chemical action as in the primary and storage 
battery, or by electromagnetic induction as in the generator. Both 
of these methods will be discussed in detail in two of the following 
sections. 


Relation of Current, Pressure and Resistance 


The current in an electrical circuit increases with an increase 
in pressure, provided the resistance of the circuit does not increase 
in value faster than the pressure. If the resistance of the circuit 
remains constant, the current in the circuit will increase and decrease 
directly as the pressure; that is, if the pressure acting in the circuit 
be doubled, the current in the circuit will be increased to twice the 
original vaiue, and if the pressure be decreased in value, say, to one- 
half its original value, the current will decrease in value to one- 
half its original value. 


The current in an electrical cireuit decreases with an increase 
in resistance, provided the pressure in the circuit does not increase 
in value faster than the resistance. * If the pressure in the circuit 
remains constant, the current in the circuit will vary in value in- 
versely as the resistance of the circuit; that is, if the resistance of 
the circuit be doubled, the current in the circuit will decrease to 
one-half of its original value, and if the resistance be decreased 
in value, say, to one-fourth of its original value, the current will 
increase in value to four times its original value. 


The above relations between current, pressure and resistance 
are stated as follows: 


Current varies as pressure divided by resistance. When the cur- 
rent in the circuit is measured in amperes, the pressure in volts 
and the resistance in ohms, this relation between current, pressure 
and resistance may be stated as follows: 





current = pressure -- resistance, or 
pressure 

current = ' 
resistance 


amperes = volts -- ohms, or 


volts 
amperes = —— 
. ohms 


A storage battery is connected to a lamp as indicated in Fig. 1. 
The pressure produced by the battery is 6 volts and the resistance 
of the lamp is 12 ohms, what current will the battery produce in 
the lamp? By referring to the above relation between current, 
pressure and resistance, we see that the current is equal to the pres- 
sure in volts divided by the resistance in ohms, and if we replace 
‘“pressure’’ by the value of the pressure in volts and ‘‘resist- 
ance’’ by the value of the resistance in ohms, we may determine 
the value of the current in amperes as follows: 


pressure 6 
, or current = — = 14 ampere 
resistance 12 


current — 





If the current in a cireuit and the pressure producing the cur- 
rent are both known, then the resistance of the circuit may be de- 
termined as follows: Since the current is equal to the pressure 
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divided by the resistance, we may write the resistance equal to pres- 
sure divided by the current as follows: 


resistance == pressure -- current, or 


pressure 





resistance = 
eurrent 


ohms = volts -- amperes, or 


amperes 


ohms = 
volts 


For example, if the pressure acting in a light circuit of a motor 
ear is 12 volts and there is a current of 4 amperes, then the resis- 
tance of the circuit is equal to 12 divided by 4, or 

12 
resistance = — = 3 ohms 


In some cases the resistance of the circuit and the current it is 
desired to produce are known and the problem is to find the pres- 
sure necessary to produce this desired current. The pressure in a 
circuit in volts is equal to the resistance of the circuit in ohms mul- 
tiplied by the current in amperes, or 


pressure = resistance X current 
volts = ohms X amperes 


For example, if the resistance of a lamp is 3 ohms, what pressure 
will be required to produce a current of 2 amperes through the 
lamp? We may determine the value of the pressure required in 
volts by replacing the resistance in the last equation by the value 
of the resistance, the current by the value of the current and then 
niultiplying these two quantities, thus | 


pressure = 3 X 2 = 6 volts 


Conductors and Insulators 


Some materials will offer less resistance or opposition to the flow 
of electricity through them than other materials, and for this rea- 
son they are called conductors, while those materials which offer 
a high opposition to the flow of electricity through them are called 
insulators. For example, copper, iron, brass, carbon, lead, etc., offer 
a comparatively low resistance to the flow of electricity through 
them, and hence they are called conductors. 

Rubber, glass, fiber, mica, porcelain, etc., all offer a high oppo- 
sition to the flow of electricity through them, and hence they are 
called insulators. You must get this fact clearly in mind that all 
materials will conduct electricity, but the conducting power of some 
is much better than others, and they are called conductors merely 
to distinguish them from the materials which are poor conductors 
of electricity and called insulators. The words conductor and insu- 
lator are only relative terms and the readers must not get the 
impression that some materials will conduct electricity and some will 
not. In practice, the conducting power of the ordinary insulating 
materiais, such as rubber, porcelain, mica, etc., is so poor in com- 
parison to the conducting power of the conductors, such as copper, 
brass, iron, carbon, etc., that they are said to conduct no electricity. 








Figs 9 and 10—The effect of resistance. In a water circuit, if the valve 

is closed, there will be no flow of water, though there may be a high 

pressure at the pump; in the electrical circuit if the wire is cut or 

switch is opened there is no current, though the battery may have a 
high electrical pressure 


a 
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The resistance offered by a pipe to the flow of water through it 
depends upon the size and length of the pipe. The greater the 
length of the pipe, the greater the resistance it will offer to the 
flow of water through it, and the shorter the pipe the less the 
resistance it will offer to the flow of water through it. 


Factors Determining the Resistance of a Conductor 


The resistance offered by a wire to the flow of electricity through 

it depends upon the length of the wire just as the resistance of the 
pipe depends upon the length of the pipe. The longer the wire, the 
greater the resistance, and the shorter the wire, the less the resis- 
ance, the size of the wire, of course, remaining constant. If the 
length of the wire be increased to twice its original value, its resis- 
tance will be doubled, while if its length be reduced, say to one- 
third its original length, the resistance will be reduced to one-third 
its original value. In other words, there is a direct relation between 
the resistance of a wire and its length. 


If the area of a pipe be increased; that is, if the pipe be replaced 
by a smaller one of the same length, there will be an increase in 
the resistance to the flow of water, while if the area of the pipe 


be increased there will be a decrease in the resistance. There is a 


similar relation between the resistance of a wire and its area or 
size. If a wire of a certain length be replaced by a smaller wire 
of the same length and of the same kind of material as the first, 
there will be an increase in the resistance, while if the size of the 
wire be increased, there will be a decrease in the resistance. . 

A pump which is producing a certain pressure will cause more 
water to flow through a short pipe than through a large one of 
the same size, it also will cause more water to flow through a large 
pipe than through a small pipe of the same length. Likewise, a 
battery which produces a certain electrical pressure will cause a 
greater flow of electricity in a short wire than in a long wire of the 
same size and of the same material; it also will cause a greater flow 
of electricity in a large wire than in a small wire of the same length 
and of the same materiai. 


The relation between the resistance of two wires of the same 
size and composed of the same material will be exactly the same 
as the relation between their lengths. That is, if one of the wires 
is ten times as long as the other one, then its resistance will be ten 
times as great as the other wire. If two wires are of the same 
length and composed of the same material but of different size, 
the relation between their resistances will be just the opposite to 
the relation between their areas. That is, if one wire has an area 
three times as large as the other one, its resistance will be one- 
third as great as that of the other wire. 
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The resistance of a wire depends upon the kind of material of 
which the wire is composed. Thus copper is a better conductor of 
electricity than aluminum; aluminum is better than brass; brass 
is better than iron; iron is better than lead, etc. A copper wire 
of a certain size and length will have less resistance than a brass 
wire of the same size and length; the brass wire will have less 
resistance than an iron wire of the same size and length, ete. 

Since the resistance of a wire increases with an increase in length 


and decreases with an increase in area, we have the following 
relation : 


The resistance of a wire varies as the length divided by the area. 
This relation, stated in a little different form, means that the re- 
sistance increases at the same rate that the length increases, if the 
area remains constant, and the resistance decreases at the same 
rate that the area increases. If the length and area of a wire both 
increase at the same rate, the resistance of the wire will remain 
unchanged. 


Effect of Temperature on Resistance 


The resistance of a wire is not constant, even though its length 
and area remain constant, but changes, due to a change in tem- 
perature. The change in resistance of some materials due to a 
change in their temperature is very small, and in some cases may 
be neglected. Some materials experience an increase in resistance 
with an increase in temperature, while there is a decrease in resis- 
tance with an increase in temperature in some. Carbon, for ex- 
ample, decreases in resistance with an increase in temperature, 
while the resistance of brass, iron, copper, etc., increases with an 
increase in temperature. The increase in resistance of a copper wire 
is approximately 2249) of 1 per cent for each degree increase in 
temperature on the Fahrenheit thermometer. Thus, if a coil of cop- 
per wire has a resistance of 100 ohms at 60 degrees, its resistance 
at 100 degrees may be determined approximately as follows: 

Multiply the change in temperature by .0022 and the result by 
the original resistance, if the temperature is increasing, and the 
result will be the increase in resistance, thus: 


100 — 60 = 40 degrees change in temperature 
40 & .0022 100 = 8.8 ohms increase 
100 + 8.8 = 108.8 resistance at 100 degrees 


In brief, the resistance of a conductor depends upon three things, 
and they are: 


(a) Dimensions of the conductor (its length and area). 

(b) The kind of material in the conductor (whether it is copper, 
brass, iron, etc.). 

(ec) The temperature of the conductor. 


Next Week—Part II of this series explains Series and Multiple Circuits—tells why and how batteries and lamps are connected in 


different ways to get different results. 





Gas Engineers Convene 


Annual Meeting of N. G. E. A. 
Held in Chicago 


Gas Tractor Engines and Design 
Will Be Discussed 


HICAGO, June 27—The National Gas 

Engine Association today convened at 
the Hotel Sherman for its annual session 
of 3 days. One of the features of this year’s 
meeting will be the annual dinner which 
will be attended by several men of na- 
tional reputation, such as Edward J. Hur- 
ley, vice-chairman of the Federal Trade 
Commission, and Dr. W. C. Huntington, of 
the bureau of Foreign and Domestic Com- 
merce. 


One of the most interesting sessions will 
be that of Wednesday morning, June 28, 


when three papers will be read on gaso- 
line tractors. ‘‘Tractor Engines’’ is the 
subject of W. J. MeVicker’s paper. Mr. 
MeVicker is president of the engineering 
company bearing his name, located at 
Minneapolis. William A. Horthy, of the 
engineering department of the Interna- 
tional Harvester Co., Chicago, has as the 
subject of his paper ‘‘Tractor Design.’’ 
The third paper will be ‘‘ Tractor Drawbar 
Ratings,’’ by Raymond Olney, editor of 
Gas Power. 


The Thursday afternoon session will be 
of timely interest inasmuch as it will deal 
with the fuel situation. E. E. Grant, sec- 
retary of the Independent Oil Men’s Asso- 
ciation, will talk on this subject. ‘‘Car- 
buretion’’ is the subject of the paper to 
be given by E. E. Dean, chief engineer of 
the Byrne Kingston Co., Kokomo, Ind. E. 
W. Roberts, managing editor of Gas En- 
gine, will discuss ‘‘ Liquid Fuels, Present 
and Future.’’ 


Dixie Booster Tour 


Florida Motorists to Visit Neigh- 
bors ““Up the Street’’ 


Leesburg Citizens to Travel High- 
way to North 


TLANTA, Ga., June 26—The first town 
booster trip by motor in history, pass- 
ing through any considerable number of 
states, starts north from Florida this week. 
It will be made up of leading citizens of 
Leesburg, Lake county, Fla., who will 
travel the entire length of the Dixie high- 
way, inviting people along the route to 
visit them in their own home town. 

Every town and hamlet between Lees- 
burg and Chicago will be visited, and 16" 
residents of Lake county are planning t¢ 
make the trip. The Lake county citizens 
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have announced they intend to make the 
motor junket over the length of the coun- 
try an annual affair. They expect it to 
prove of inestimable value in promoting 
closer relations between the. people of the 
different states through which the Dixie 
highway passes. 

C. C. Roe, of Leesburg, is chairman of the 
committee in charge of the trip. The Dixie 
Highway, he insists, brings the people of 
the different states so closely together that 
he and his confreres from Lake county are 
only going to visit their neighbors ‘‘up the 
street.’’ 

The tour will begin June 28, and stops 
will be made at Lake City, Tallahassee, in 
Florida; Albany, Macon and Atlanta, in 
Georgia; Chattanooga, Monteagle and 
Nashville, in Tennessee; Louisville; 
French Lick and Indianapolis, in Indiana. 





NEW CAR INSURANCE FIRM 
Dallas, Tex., June 26—The Automobile 
Underwriters of America has been organ- 
ized in Dallas for the purpose of writing 
automobile insurance of all kinds, with the 
hope of saving the automobile owner a con- 
siderable sum of money on that item, 


Sioux City Race July 4 Has 
Prizes on Co-operative 


Plan 


a pegs CITY, Ia., June 26—Because of 
the many unusual features inecorpor- 
ated in the event, as well as through the 
prominence of the drivers and ears en- 
tered, the Sioux City speedway races July 
+ will attract more attention this year 
than ever before. The idea under which 
the races are to be held this season is an 
original one for which General Manager E. 
K. Schultz, of the Sioux City Motor speed- 
way is responsible. He evolved the plan 
and then submitted it to a meeting of the 
drivers at Chicago the week prior to the 
races there and received their unqualified 
support, 

The plan in brief is the drivers and the 
promoters are to split the gross receipts, 
each to get an equal portion. Out of the 
drivers’ share comes nothing but the 
purses, distributed pro rata as the drivers 
finish, The promoters must pay all the 
expenses incident to the staging of the 
race and must also pay the freight on the 
cars that enter the event. 

That the idea is a good one is best 
shown by the fact that Ralph Mulford, Ira 
Vail, Billie Chandler, J. J. Rawlins and 
Wilbur D’Alene have filed their entries. 
Lhe four named came in on the first 2 
days after the announcement that the list 
Was open. 

The races this year, instead of being 
one 300-mile grind, have been made 
shorter. There are to be three events 
during the day. The first one a 10-mile 
dash, the second one a 20-mile contest and 
the third, the feature 100-mile race for 
the major portion of the prize money. 
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Cherry Circle Wins Cup 


Chicago Athletic Association 
Wins Ninth Annual Interclub 
Reliability Run 


Automobile Club Defeated in Windy 
City Classic 


HICAGO, June 26—The Chicago Ath- 


letic Association won the Ninth An- 


nual Inter-Club Reliability Contest from 
the Chicago Automobile Club in the 2-day 
run to Indianapolis and return, the score 
standing 277 points penalty for the C. A. 
A. and 605 points penalty for the C. A. C. 

This was the ninth yearly event of the 
inter-club classic in which the Cherry Cir- 
cle has won six times from the Chicago Au- 
tomobile Club. The contest is in the form 
of a team match, picked drivers from the 
two clubs competing and penalties being 
assessed for work on the car except tires, 
motor stops, taking on supplies outside of 
controls, if under 100 miles, and lateness 
at controls. 

Conditions of the run were somewhat 
more stringent than those of previous 
years as a 22%-mile-an-hour schedule was 
maintained on the first day and a 25-mile- 
an-hour schedule on the second day. Here- 
tofore the average speed has been limited 
to 20 miles per hour. However, the ex- 
eellent roads through Indiana made it pos- 
sible to cut down the running time. The 
total distance was over 200 miles each day. 
On the return trip the tourists took lunch 
with George Ade at his country home, 
Hazleton, near Kentland, Ind. 

Sixteen Contesting Cars 

There were sixteen contesting cars on 
the run, eight on each team, and of these 
nine checked in with perfect scores. A 
feature of the event was the fact that 
the teams were captained by brothers, G. 
E. Hibben leading the C. A. C. contestants, 
and S. E. Hibben the C. A. A. delegation. 

The standing at the end of the run fol- 


lows: 
CHICAGO AUTOMOBILE CLUB 





1istday 2dday Total 

G. F. Ballou, Packard.... 5 + 5 
J. T. Brown, Moline..... * 200 200 
W. M. Gelderman, Cole... * * * 
A. N. Eastman, Mitchell.. * * * 
F. E. Lammert, Cole..... * * * 
H. W. Mersheck, Packard. * + . 
E. A. Turner, Chandler... * * * 
G. Ti. TRO. 2 cies see 100 400 
305 300 605 

* Perfect. 


CHICAGO ATHLETIC ASSOCIATION 
1istday 2d day Total 





F. W. Wentworth, Packard 5 5 
W. Ei. Bae nce ic cee se 5 205 
SS eee 30 32 62 
F. X. Mudd, Franklin.... * D 5 
F. A. Hill, Jr., Packard... * ° - 
Cc. R. Forrester, Marmon. * * . 
Sidney Smith, Hudson... * . ° 
S. E. Hibben, Packard... * * * 

235 42 277 


* Perfect. 





MARMON STANDS PAT 


Indianapolis, Ind., June 26—No changes 
will be made in the Marmon 34 for 1917. 


Il 


The present model will be continued 
throughout next year with possibly a few 
minor refinements in detail. 

The Marmon 34 was first introduced to 
the motoring public at the New York 
show in the early part of January, 1916. 
The extensive use of aluminum and unusual 
frame construction are the features of the 
car. 

The frame, for instance, is of deep sec- 
tion and the body, which is aluminum and 
in three sections, rests directly on it. The 
makeup of the motor, which is the valve- 
in-head type, is largely of aluminum. The 
result is that the Marmon 34 seven-pas- 
senger touring car ready for the road, al- 
though a high-grade car in every particu- 
lar, weighs only 3,540 pounds. 





HUDSON WINS COAST CLIMB 

Tacoma, Wash., June 23—In the hill- 
climbing contest in Dayton, Wash., a Hud- 
son Super-six driven by John D. Moore, 
made the 5¢-mile climb in 1 minute and 4 
seconds. The grade is from 15 to 30 per 
cent. A Pa'ge was second in 1 minute 
and 22 seconds and an Overland third in 
1 minnie 36 seconds. 





Winner of 1913 Glidden Enters 
Same Car in Park 


Tour 


INNEAPOLIS, Minn., June 24—Dr. 
J. D. Parks, of Duluth, winner of the 
1913 Glidden tour and vice-president of 
the Minnesota State Automobile Associa- 
tion, is the latest to enter the sociability 
motor car tour that starts for Yellowstone 
National Park on July 20. He will man 
the same car that was driven in the na- 
tional reliability tour three years ago. 
While this machine is of 1908 vintage, 
Dr. Parks declares it will make the trip 
to Gardiner with the best of them. 





BAY STATE A. A. HAS RUN 


Boston, Mass., June 26—The annual out- 
ing of the Bay State A. A., which com- 
prises all the prominent motor and access- 
ory dealers in Boston, ended last night 
when they motored back from Lake Spof- 
ford, N. H., after a 3 days’ trip. There 
were about 200 men and women present 
and they went in fifty cars. They left 
Boston Friday noon and going through 
New Hampshire some of the veterans of 
the earlier Glidden tours got a taste of 
the same sort of roads that brought disas- 
ter to men and ears. Friday evening there 
was dancing until midnight. 

Saturday the opening golf matches were 
played and in the afternoon there was a 
series of gymkhana sports for men and 
women. It was interesting to see some of 
the prominent dealers falling into the mud 
or rolling on the ground as they tried to 
go through various stunts. Saturday night 
there was a banquet and a ball, both of 
which were very lively. There were more 
than 100 prizes awarded. 
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Front-Seat Sanitation 


STAND on a busy corner any hot summer’s day and watch the 

ears go by. First let us suppose a machine in the $400 class 
comes along. There is a fat man sitting next to the driver and he 
is mopping the perspiration from his brow with his left hand and 
holding the front door open with his right. 


mn 


LONG comes another car. This one is in the $2,000 class. 
This is a suppositional comparison and so we will put an- 
other fat man in the front seat of this car. What is he doing? 
He is wiping the perspiration from his brow with his left hand and 
holding the door open with his right. The fat man is used in this 
comparison because his particular kind is, traditionally, especially 
susceptible to the influence of heat, but a thin man or woman 
might suffer just as much, although the evidence would be more 
might suffer as much, although the evidence would be hidden. 
x. ¥. 

HE point is that the modern ear of almost every make, whether 

it sells for $400 or $3,000 has a fireless-cooking front seat in 

the summer months. Would the engineers who design those cars 








go to bed on a hot, sultry night with a gas stove going full blast 
beside them? Then why should they impose such a similar incon- 
venience upon the car purchasers? The conditions are very 
much alike. 


2 ® 
terns has been some feeble effort made along the line of de- 
signing motor cars to properly ventilate the front seats, but 
at the best, only makeshift appliances have made their appearance 
and for some unknown reason, the manufacturers of these have, in 
several instances, abandoned them. 


¥ a 

- is a peculiar fact that motor cars originally were designed for 

summer driving only. In late years a wave of popularity for 
winter equipment has swept the country, and the engineers have de- 
vised every imaginable convenience to apply to this type of car. 
Yet the present summer touring car has the same front-seat b- 
oiling proclivities as had the first fore-door car of 8 years ago. It 
is high time for a conscientious movement towards front-seat 
sanitation. 


Motor Cars and Good Roads 


HE enormous increase in motor ear traffic is bound to affect 

favorably the condition of the public roads of the country 
as the number of cars and the revenues increase. In the good old 
patient days when the horse-drawn vehicle was the only means of 
transportation in the rural districts and time was no object to the 
people, who took things as they were, it did not seem to matter 
very much how many holes and ruts and swampy places there were 
on the roads to market; but it is different now and the motor 
ears are making smooth and substantial highways necessary to their 
favorable progress and to the success of business. It is worth 
noting that from the time of the old Cumberland highway sur- 
veyed by Washington and built by the national government, it was 
not until the motor car had come and proved its practical value 
that there was any serious thought of inter-state and trans-conti- 
nental highways that would hold the country together in the closest 
neighborhood. It was not until wise men at the capitol discovered 
the rural free delivery postal routes, that a constitutional way 
was found to make the government at Washington an active partner 
in the enterprise of building good roads for the health of the 
nation. In 1905 there were 48,900 motor cars, including commer- 
cial vehicles, in the United States, according to the registration 
statistics assembled by the Division of Road Economies of the 


Not First Cost; But Upkeep 


O matter how much care is spent in the selection of a suit of 
clothes, or a motor car or anything else used daily, it is bound 
to wear out. But if such things are kept in good condition they 
last longer and give more satisfaction than when no ¢are is given 
to them. Improved roads need care for just the same reason. If 
the travel tears a little hole in the surface of a bituminous road, 
the hole will be rapidly enlarged unless it is patched. Sometimes 
this patching is put off too long, and everybody using the road 
calls it a failure, when the trouble was not due to the original 
road but rather to the poor housekeeping, which allowed the 
tears to go unmended too long. 


United States Office of Public Roads and Rural Engineering; in 
1915 there were 2,445,664. This was an increase of 5,000 per cent. 
zx z 

EN years ago, of the expenditures on account of building 
1 roads and bridges in the United States less than three- 
tenths of one per cent was derived from the tax on motor ve- 
icles; last year nearly 7 per cent of the money available for 
this purpose was derived from this source. In 1901 the first rev- 
enue derived by any of the states from motor car revenues was 
collected in New York state and amounted to only $954. Other 
states followed the example of New York, requiring a registra- 
tion of motor cars, chauffeurs and operators, until in 1905 the 
total amount collected in all the states on this account aggre- 
gated $62,500; last year the revenues Srom this source amounted 
to $18,245,713. In nearly all the states practically 90 per cent 
of the motor car revenues was applied in 1915 to road work and 
70 per cent of this sum was expended under the control and su- 
pervision of the state highway departments. In forty-two states 
all, or a large part, of the revenue from motor cars must be ex- 
pended for the construction, improvement or maintenance of 
the public roads, or for the maintenance of the state highway 
departments. In six states this requirement is not made. 


Marking State Roads 


HE state of New Hampshire does not wish the traveler over 

its roads to lose his way and so it has marked posts and 
poles along the main roads in such manner that they serve as oflficia! 
guides. For instance, if the traveler notices that the telephone 
poles have a blue band 12 inches wide with 2-inch white borders, 
he can rest assured he is on the main road running north through 
the western part of the state from Massachusetts boundary. It 
the poles carry a 6-inch green band and a 6-inch yellow band, with 
2-inch black borders, then there can be no question that it is tlic 
Suncock Valley road that is being followed. The convenience 
of such a system is obvious. 
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MAY 1 CALL 
You DRIVER? eo 


OH SAY YES! 








OH’ .SHUFFER! 
BRING THE CAR 


AROUND AT 5S CHAUF—OR—DRIVE—ER? 







SAY ! 
aa avet tak I’m tangled up, you may be sure, 
BY ME NAME? About the name of our chauffeur. 





’Tis not that I would cast a slur 





Upon the name of this chauffeur, 
But since he’s taken up my offer 
And come a while to be my chauffeur 


ya) © 


. ‘\\\\ PNY t 


Believe me, I have learned to suffer, | 

Trying not to call him chauffeur. 

I’m tired of tt! Henceforth I'll strive 

To change French “chauf-” to English “drive-.” 
—Geroid Robinson. 
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by its similarity to a human 
being, in other words the face, 
profile and rear. In watching 
for -a car the policeman has 
this set list of factors in mind 


information and he drops that machine at 
once to look for the next one. Then ob- 
serving the cars with V-radiators he finds 
other factors contrary in all except the 
one which he is especially looking for. 


Novel Police 
Spy System 


Men on Outlet Posts of New 
York Learn Car’s Physical 


Points 


and checks them off one by one. If, for 
instance, a warning is sent out to look for 
a car having a V-radiator, one glimpse of 
a fiat radiator equipped car is sufficient 


Thus he catches the offender by the pro- 
cess of elimination, and so accurate is the 
system proving that many arrests have al- 
ready been made. 


All Makes Differ in Appearance and 
Each Car Has Its Dis- 


tinguishing Marks 


Ne YORK, June 27—New York’s 
police are being trained to identify 
motor cars by their physical character- 
istics so that a car that is ‘‘wanted’’ 
may be picked up even though it was im- 
possible to get its number. All the outlet 
posts of the city are connected with a 
single alarm system and the description of 
stolen cars, cars containing criminals, or 
those looked for by the officials for any 
‘other reason, are communicated. 





The importance of training these outlet 
men, or in other words the men stationed 
on the boarders of the city on the roads 
which lead into other states, is obvious. 
Eventually every man on the force will 
receive the instructions and a short course 
has been incorporated into the training 
school for the police recruits. 





~~ 


EDITOR’S NOTE—This is the eighty-fourth of a series of illustrations and thumb nail 
sketches of the scenic and historic wonders of America to be published in Motor Age for the 
purpose of Calling the attention of motorists to the points of interest in their own country. 


For the aid of these 250 or more police- 
men who guard the ferries, bridges and 
main roads, the charactertistics of the dif- 
ferent makes of cars have been compared 
and the individual features, or factors of 
identification, carefuly sorted. Factors of 
value in identifying which may be found 
on any car are: Fenders, headlights, ra- 
diators, hoods, tire carriers, springs, etc. 

To simplify matters the car is compared 


NO. 84—RUINS OF PAKENHAM’S HEADQUARTERS 


N engagement was fought on Jan. 8, 1819, between a force of 12,000 British under Sir 

Edward Pakenham, and one of 6,000 Americans under General Andrew Jackson. The 
latter was in a strongly entrenched position and awaited Pakenham’s assault on his lines. 
The battle lasted only 25 minutes, when the British fled, leaving behind them 2,600 killed 
and wounded.. Pakenham had headquarters in a building near New Orleans, the ruins of 
which are shown above. He led the charge himself and was killed. 
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De Palma Wins Second Annual Des Moines Speedway Race 


Rickenbacker Challenges the Veteran in Thrilling Duel 


Throughout the Contest 








PO Ly op r 


De Palma 


Be MOINES, Ia., June 24—Ralph de 
Palma won the second annual Des 
Moines speedway race here today when he 
went 150 miles in 1 hour 36 minutes and 
36.23 seconds, or at the rate of 92.2 miles 
per hour, a speed nearly 6 miles per hour 
faster than that of the Des Moines race 
last year, for a distance of 300 miles in 
which de Palma was nosed out of first 
place by Ralph Mulford in a Duesenberg. 

Next to de Palma’s Mercedes came the 
two Maxwells which captured second and 
third places. Rickenbacher, who was the 
only man to head de Palma during the 
entire race and who pushed him for the 
lead during the first 140 miles of the 
race, was robbed of his apparently sure 
second by a series of tire troubles late in 
the grind. 

But his teammate, Pete Henderson, was 
at his heels and picked up Rickenbacher’s 
place just in the wake of the Mercedes. 
Henderson, driving a great race through- 





and his Mercedes at the finish of the Des Moines race 


out, was second in 1:38:13.72, 1 minute and 
24 seconds behind de Palma. Rickenbacher, 
in spite of his troubles, got the checkered 
flag just 9 seconds behind Henderson when 
he finished in 1:39:18.72. Dave Lewis in 
the Crawford took fourth honors when he 
finished in 1:40:00.01. Joe Cooper and his 
Stutz were fifth and Ralph Mulford, Des 
Moines winner last year, with a Duesen- 
berg, could not get better than sixth this 
year with the Hudson Super-six which he 
is now driving. Galvin in his Sunbeam 
was seventh and Chandler, Joe Cooper’s 
teammate, was eighth. 
Two Spills Give Thrills 

Two spills, almost coincident and the 
second directly resultant from the first, 
failed to mar the race which Starter Wag- 
ner declares to have been an ideal contest 
under ideal conditions. Wilbur D’Alene, 
one of the Duesenberg team, had his right 
rear wheel collapse on the last turn of his 
thirtieth lap. The car leaped into the 


outer guard rail, rebounded, struck the rail 
again and then tore downwards into the 
safety apron where it landed right side 
up with neither D’Alene or his mechani- 
cian, Ed Miller, injured. 

Tom Milton, another of the Duesenberg 
pilots, was just back of D’Alene and took 
to the safety apron at high speed to avoid 
mixing with his troubled comrade ahead. 
His car spurned the rough earth of the 
apron and turned over several times. Mail- 
ton and his mechanician, E. Rathbun, were 
both under the cowl and both came out 
unscathed. The accident, however, took 
all of the Duesenberg contenders from the 
field except Eddie O’Donnell, who was out 
in the eighty-sixth lap when his steering 
gear went wrong. 

De Palma won by master work at the 
wheel and was more fortunate than usual 
for him in the matter of tire changes. He 
was called to the, pit but once and that 
was in the one hundred and twenty-ninth 






































Times of Contenders Each 10 Miles in Des Moines Race 
No. | Car and driver 20 40 60 SO | 100 120 140 | 150 | M.P.EL. | 
10 ) Mercedes, de Palma....... 12 :36 25 :37 38 :36 51 :28 | 1 :04 :09 1:16 :49 1:30:11 1 :36 :36.23 | 92.6 
3 | Maxwell, Henderson ...... 13:15 26 :35 39 :52 2:57 | 1:06 :01 1:18 :50 1:31 :39 1:38 :13.72 | 91.2 
12 , Maxwell, Rickenbacher.....| 12:39 : 25 :38 38 :36 51 :29 1 :04 :09 1:18 :04 1:31:31 1:59 718.72 | 90.4 
20 | CS, BOWED nest cscece 15 :16 27 :04 39 :58 o2 :48 1:05 :42 1:19 :46 1 :32 :34 1 :40 :00.01 90.0 
18 | OE NEY ea Se eccecsen 14 :36 27 337 40 :35 D3 3:26 1:07 :14 1 :20 :04 1 :33 :42 1 :40 :08.96 89.9 
14 | Hudson, Mulford 13 :52 27 :47 41 :52 55 :54 1:10 :08 1:24:17 1:38 :02 1 :45 :27.15 86.3 
7 : Sunbeam, Galvin ......... 13 :39 27 :09 42 :08 50 144 1:09 :21 1 :23 :01 1 736 335 1 :46 744.40 85.9 ; 
15 | Crawford, Chandler ....... 14 :25 27 :52 42:14 06 :27 1:16 :53 1:51 :50 1 :46 :47 Flagged . 
22 | Duesenberg, O'Donnell .... 12 :52 | 26:27 39 :57 53 :34 | : 
{ 
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lap when his right front tire gave out. 
The change was made in 20 seconds. Rick- 
enbacher was not so fortunate with his 
tires. His first trouble sent him to the 
pits in the one hundred and eighth lap 
after he and de Palma had driven almost 
a neck-and-neck race up to that time. His 
second tire change came in the one hun- 
dred and thirty-sixth lap and he went in 
for a new tire for the third and last time 
in the one hundred and forty-second mile. 
De Palma gained two and a half laps when 
Rickenbacher went in for the first change 
and he held a margin over his rival dur- 
ing the remainder of the race to the finish 
flag. 

De Palma led with Rickenbacher push- 
ing him at every turn of the race until 
Rick pushed his Maxwell into the lead in 
the eighty-seventh mile. He held the lead- 
ership for a short time only, however, for 
de Palma soon pushed his Mercedes into 
the head position again on the lower turn 
of the ninety-fourth mile. During the 
arly stages of the race Galvin and his 
Sunbeam alternated with Henderson and 
his Maxwell for the third and fourth places 
except during the time before D’Alene was 
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put out of the race when Galvin held the 
fourth place. 

Twelve cars went away when Fred J. 
Wagner waved the red flag at 1:50 with 
20,000 people assembled for the event. De 
Palma and Rickenbacher at once took thé 
lead and the great race between them was 
fought out mile after mile with honors 
almost even but with de Palma always in 
the lead until the race was half over. 

Quick work was the rule of the pits. 
Dave Lewis and his Crawford got a new 
tire in 30 seconds. Chandler, driving the 
other Crawford, was more seriously de- 
layed by spark plug trouble. 

Eddie Rickenbacher turned the tables on 
de Palma in the 50-mile event which fol- 
lowed the main race. He went the entire 
distance without a call at the pits and 
his time was 31 minutes and 9.17 seconds 
or an average of 96 miles an hour. De 
Palma was only seconds behind him, 9 
of them in fact, although he had lost 18 
seconds in a tire change. Rickenbacher’s 
margin, however, would have been much 
larger except for the fact that he had a 
bad skid in the back stretch. This thrill 
was missed by the crowd but was observed 
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by de Palma, who knew that Rickenbacher 
lost time by reason thereof and who 
thought he had won the race until it was 
all over. A rechecking of the tape showed 
that Rickenbacher was the winner. When 
he had the bad skid in the back stretch 
he could not keep his car from the rough 
and cut a figure eight, but managed to 
right himself and swing back into his won- 
derful speed. The delay caused him a 
temporary drop from the first to the fourth 
position. 

The 50-mile event was, if possible, even 
a more exciting and satisfying spectacle 
than the longer race. Three, instead of 
two, drivers were fighting for the first 
place in every mile of the grind. Ricken- 
bacher and de Palma were at it again and 
they were both being fought at every stage 
of the game by Joe Cooper and his Stutz, 
who took the thitd place and who was a 
leader at one stage of the game until tire 
trouble put him back. Lewis and_ his 
Crawford registered again when they won 
the fourth position in the shorter race and 
Henderson, second man in the 150-mile 
race, was fifth, with Galvin and his Sun- 
beam registering in for the sixth position. 


Lesser Lights Win While Veterans Fail at Galesburg 


ALESBURG, Ill., June 22—This was a 
G day in which lesser lights showed in 
front, while star drivers fell by the way- 
side. Following two postponements, caused 
by rain, the third annual 100-mile race was 
held on Galesburg’s mile dirt track and 
Otto Henning, driving an Ogren car, won 
first money. Owing to the condition of 
the course the time was slow, 1:41:31.75, 
an average of 58.5 miles per hour. 

Second to the winner came George Bu- 
zane in a Duesenberg. His time was 
1:43:15.05, an average of 58.2 miles per 
hour. Andy Burt in a Stutz was third in 
1:44:20.75, an average of 57.5 miles per 
hour, while Art Klein in a Klein Special 


miles per hour. Klein was the hard-luck 
driver of the contest, for he lost the race 
after leading the field for 87 miles. 


Ralph Mulford and Ira Vail, both driving 
Hudson super sixes, were put out of the 
race early by mechanical troubles. Mul- 
ford broke a valve spring and piston and 
Vail burned out a bearing. Other drivers 
who competed but who failed to get inside 
the money were Jack Gable in the Burman 
Special, Harry McNay in a Cino, Tommy 
Milton in a Mercer Special, and C. R. Par- 
ker in a Duesenberg. 

Henning was lucky. He went in as a 
post entry, reached Galesburg after a hard 
drive of 2 days over muddy roads and 
then had failed to show up when Starter 
Fred J. Wagner had the field lined up for 
the start. Referee Clifford Ireland and 
Starter Wagner held the race for 5 minutes 
and just as the motors had been cranked 
for the getaway Henning appeared. With- 
out time to even visit his pit, the Chicago 


driver got away in last place. Then he © 
drove one of the greatest races ever seen 
on a dirt track. He chased Klein so hard 
that the leader began coming back to him 
at the half-way mark. Klein had a lead 
of two laps, but this was gradually cut 
down until he was but a lap to the good 
at the 75-mile point. . 

Then Klein was forced to make a short 
stop at his pit to fix a broken terminal 
and Henning gained a half lap. It was 
neck and neck for another 15 miles, with 
Henning steadily gaining. Then, when 
Klein had to stop for a tire change that 
took but 31 seconds, Henning went into 
the lead and was not again headed. Klein’s 
hard luck stuck with him, for he ran out 
of gasoline near the finish of the race and 
dropped back to fourth place, where he re- 
mained until the end. 








Time Made by Each Car Every 10 Miles of Galesburg Race 

























































































: MILES , | 
Driver | 10 20 | 50 40 | 50 | 60 70 | 80 | 90 | 100 M.P.H. 

Henning 9 10:18 20 :20 | 31 :34 41 :31 52 :23 | 1 :02 :15 1:12:18 | 1 :22 :06 | 1 :32 :09 1 :42 :34.60 58.5 
Buzane 2 10:10 19 :58 30 :03 41 :04 : 52 :35 | 1 :02 :52 1:12 :54 1 :22 :58 1 :33 :05 1 :43 :15.05 58.2 
Burt 1 10 :09 20:18 30 :31 40 :37 52 :32 1 :02 :53 3 223.327 1 :23 :38 1 :33 :53 1 :44 :20.75 57.9 
Klein 4 9:48 19 :40 29 :21 39 :12 49:17 59 3:37 1:09 :54 1 :20 :04 1 :34 :50 1 :45 :22.25 57.0 
Vail 3 10 :52 26 :58 37 :57 48 :59 59 :57 1:11 :00 1 :22 :04 1 :32 :59 1 :43 :59 Out on 94th lap 
Gable 11 10 :32 21 :58 34 :20 45 :46 57 :14 1:10 :29 1 :21 :51 | 1 :32 :46 | 1 :44 :48 Out on 94th lap 
McNay 6 11 :46 24 :49 36 :27 47 :26 58 :29 1:10 :19 1 :22 :08 1 :33 :59 1 :46 :06 Out on 92d la 
Milton 14 10:18 ,| 20:49 Out on 25th lap 
Parker 18 10 :12 22 :41 Out on 27th lap 
Mulford 24 | 10 :21 Out on ante lap | 
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EW YORK CITY, June 24—The presi- 

dent’s call for mobilization of the 
New York regulars was a cue for a re- 
markable display of efficiency and order- 
liness in getting together the soldiers of 
the state at Camp Whitman. Camp Whit- 
man will be the largest mobilization sta- 
tion north of the border. 


Motor trucks are being hired and pur- 
chased by the military authorities in large 
numbers and to them can be attributed the 
greatest factor in the rapid mobilization 
of the troops. By today the officers of 
the camp expect to have at least forty of 
these trucks in operation, 


The supplies for the camp are brought 
overland from Peekskill to the camp, which 
is situated among the foot hills 34 miles 
from that city. As it is equally as far 
to the nearest railway station, the upkeep 
of the camp is entirely dependent on the 
motor trucks, although a few wagon trains 
are used for hauls which do not have to 
be particularly rapid. 

To lighten the burdens of the trucks and 
assure prompt moving of the troops when 
the call is made, tracks are already being 
laid for a branch railroad which will run 
directly into the heart of the camp and 
will be used for no other purpose than to 
take care of the army stationed there. This 
new railroad will probably be complete and 
trains running on it within 2 weeks. 





To get the soldiers to camp motor trucksareused. Foodstuffs can come Engineering corps of Camp Whitman making the road passable for the 
later in horse-drawn wagons 


Horses are left behind in the process of mobilizing at Camp 
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“Remember the Alamo’ 






Whitman 








nO ce a 


Pe en 


The Vim Truck Co. presented a machine to the field hospital division. It is painted in the 
national colors of red, white and blue 





motor trucks which are to follow 
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Non-Stop King Has Gone Over 9,100 Miles 


Striving to Complete 10,000 Miles 
in [wo Weeks 





Fred Wagner starting the King on its 10,000-mile run at 


HEEPSHEAD BAY, N. Y., June 27— 

Special telegram—Running steadily, 
day and night, and circling the board track 
at a speed of more than 30 miles per hour, 
the King model E stock car which started 
upon its non-motor stop run on Thursday, 
June 15, at 4 o’clock today had completed 
9,100 miles of its journey. The motor has 
never been stopped for a second since the 
test started and when it comes to its close 
on Thursday, June 29, the engine will have 
run continuously for 2 weeks. 


~ This test is designed to show the de- 
pendability of the car under conditions 
which are similar to those of actual use by 
an owner but more severe, so far as average 
speed is concerned and so far as continued 
running has its influence. In the 2 weeks 
of continuous motor running the car will 
have traveled a distance equivalent to that 
given in 2 years of service by the ordinary 
owner. At the end of the first week of 
travel nearly 6,000 miles had been covered 
or as much as the average car owner will 
drive in 1 year and this without a single 
stop of the motor. Since the car started 
on its journey at 12:14 on June 15, the 
crankshaft has not stopped revolving. 
Camp at Track 


In carrying out this test, the King com- 
pany has established a headquarters on the 
speedway, having moved a corps of drivers 
and mechanics to the spot and also pro- 
vided quarters for the American Automo- 
bile Association officials, under whose di- 
rection the test is carried on. The com- 
mittee in charge is made up of F. E. Ed- 
wards, chairman, J. Edward Schipper, 
Harry A. Tarantous and Fred Elsner. The 
drivers each take the wheel for 5 hours at 
a stretch and have 10-hour rest between 
periods. The mechanics are riding under 
similar conditions, the same mechanic al- 
ways being with the same driver. The 
drivers are men from the experimental and 
testing departments of the King factory in 
Detroit, and the car is one taken from the 
regular production in the factory and has 
been certified as standard stock throughout. 


The entire equipment of the car also is 
stock even to such small details as the 
voltage of the lamps, ete. The car is be- 
ing driven at a speed of very close to 30 
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Since June 15 


Sheepshead 


miles per hour, the average being somewhat 
higher than that as it passes the 9,000-mile 
mark. The whole distance has not been 
covered on the board speedway as the car 


Above—King 10,000- 
mile car traveling at 
night by its own head- 
lights. Left—One of 
the night pit stops 





Part of the A. A. A. official staff in charge of the King 10,000-mile non-motor stop run 
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was driven 200 miles over the roads of 
Long Island during the morning and after. 
noon of Saturday, June 24. During this 
time the car was off the track for 9 hours 
continuously and was put through touring 
conditions of hilly country and variable 
road conditions before returning to the 
track and continuing its circuit around the 
same bowl which has staged the Astor cup. 

The windshield is up and, in addition to 
the driver and mechanic in the front seat, 
the tonneau of the car is ballasted with 
sand bags to represent a passenger load. 
The top is in place but is carried in its 
down or closed position and an extra tire 
and rim is carried on the rear so that 
throughout from one end to the other the 
entire car is in the same condition as it 
would be placed on the road by the ordi- 
nary owner. 

At the conclusion of the test the engine 
will be torn down and rechecked for the 
information of the A. A. A. and also for 
engineering inspection by the King com- 
pany. During the course of the run there 
has been no decrease in power of the en- 
gine. As a matter of fact, while on the 
track the car has been driven with the 
hand throttle and for the same throttle 
opening, higher speeds have been made 
than at the start. 

The tire equipment of the car is exactly 
the same as stock with Firestone plain 
tread in front and Firestone non-skids in 
the rear. The extra tire carried is a Fire- 
stone non-skid. The gear ratio is also stand- 
ard and, while traveling, the lamps are car- 
ried lit for a large percentage of the time 
giving the lighting system as rigid a test 
as the other parts of the car. 

The stock equipment of the car includes 
Willard storage battery, Atwater-Kent dis- 
tributor, Ward-Leonard two-unit starting 
and lighting system, Stewart vacuum tank, 
and American Gear & Mfg. Co. axles. 





SAXON NON-STOP RUN 

Detroit, June 24—The Saxon Motor Car 
Corp. has laid plans for the staging of what 
is said to be one of the largest non-stop 
runs ever held, this to be a test conducted 
July 1 in all parts of the country by the 
2,000 Saxon dealers who will each run 300 
miles without stopping his motor. The 
tests will be conducted individually by 
the dealers. 





ENGINEERS REPRODUCE BURLESQUE 

Detroit, June 26—The Detroit Section 
of the Society of Automobile Engineers de- 
cided to produce again the five-act melo- 
drama that was given by the Section on 
the Noronic during this year’s 4 day boat 
trip of the society, and which proved to 
be one of the hits of the entertainment 
program. The little play bears the impos- 
ing title of the ‘‘ Trials of Gwendolyne, or 
Snatching Victory from the Jaws of De- 
feat.’’ Arrangements have been made to 
give the play in the Lyceum Theatre on 
July 7. Russel Huff, K. W. Zimmerschied 
and G. W. Dunham are in the cast. 
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League Head Indicted 


Bidwell Charged with Fraud by 


Government 


President of Tire and Accessories 
Association Accused of Shady 


Stock Sales 


UFFALO, N. Y., June 24—Alfred C. 

Bidwell, president of the International 
Automobile League, Inc., and the Interna- 
tional Automobile League Tire Co. of Cali- 
fornia, has been indicted by a federal 
grand jury at Rochester for alleged misuse 
of the United States mails. Two indict- 
ments were returned against Bidwell. One 
charges that he actually used the mails 
for the promotion of a scheme to defraud 
and the other charges that he conspired te 
use the mails to defraud. There are sev- 
eral counts in each indictment, 

Federal authorities claim that the in- 
dictments are based upon letters, in which 
it is claimed Bidwell made false represen- 
tations to prospective purchasers of stock 
in the tire company. These false repre- 
sentations consisted, it is said, of inform- 


Racing Events 


July 4—Minneapolis speedway race. 
July 4—Sioux City speedway race. 
*July 4—Track meet, Coeur d’Alene, Ida. 
*July 4—Track meet, Benton Harbor, Mich. 
July 4—Road race, Visalla, Cal. 
July 4—Track meet, Elmira, N. Y. 
July 15—Omaha, Neb., speedway race. 
July 15—Track meet, North Yakima, Wash. 
July—100-mile track meet, Burlington, la. 
August 5—Tacoma, Washington, speedway 
races. 
*August 11-12—Hiliclimb, Pike’s Peak, Colo. 
August 12—Track meet, Portland, Ore. 
August 18-19—Elgin road race. 
August 26—100-mile track meet, Kalama- 
zoo, Mich. 
ar 1-2—24-hour race, Sheepshead 


ay. 

Sept. 4—Track meet, Newark, N. J. 
September 4—Track meet, Elmira, N. Y. 
September 4—Indianapolis speedway race. 
September 4—Des Moines, la., speedway 


race, 
September 4-5—Track meet, Spokane, 
ash. 
somal 16—Speedway race, Providence, 


September 29—Track meet, Trenton, N. J. 

September 30—New York, Sheepshead Bay 
speedway race. 

October 7—Philadelphia speedway race. 

October 7—Omaha speedway race. 

October 14—Chicago speedway race. 

October 19—Indianapolis speedway race. 

October 21—Track meet, Kalamazoo, Mich. 

November 16—Vanderbilt cup race, Santa 
Monica, Cal. 

November 18—Grand Prize race, Santa 
Monica, Cal. 


*Sanctioned by A. A. A. 
TWIN CITIES, JULY 4 
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ing the persons, who were expected to buy 
the stock, that they would be able to buy 
tires at the cost of manufacure. 

The government officials allege that his 
misrepresentations concerning the league 
comprised statements declaring that it had 
a membership of 65,000 persons, each of 
whom paid $10 annually for the purchase 
of tires at greatly reduced prices. 

They further claimed that in inducing 
persons to purchase stock in the tire com- 
pany Bidwell submitted a prospectus show- 
ing that it was intended to divide the con- 
tinent into five zones, one in Canada, and 
establishing factories in each of these 
zones; that orders received by the Inter- 
national Automobile League from its mem- 
bers would keep a modern tire plant busy; 
that estimated membership of the league 
was 65,000 and that each member used five 
tires annually making a total of 325,000 
tires to be sold to those members, 

On the assumption that each zone would 
have 35,000 members, Bidwell, according 
to the prospectus, figured that there would 
be a gross profit of $11 on each tire, and 
that the gross earnings for four zones, ex- 
cluding the Canadian zone, would amount 
to $7,700,000. 

The government claims that these repre- 
sentations were false and that the tire 
companies he stated were to be established 
were never built and that what tires were 
sold were purchased from another company 
and were of a cheap grade. 

The federal statutes provide a penalty 
of not more than a fine of $10,000 and not 
more than two years’ imprisonment or 
both for conspiracy to use the mails to 
defraud. 





UNIONTOWN HILL CLIMB 

Uniontown, Pa., June 27—With an entry 
list that promises to top the one last year 
in both the number of cars and drivers of 
country-wide fame, and a purse that will 
top the one last year by a little more than 
$1,000, the fourth annual hill climb will 
be held here July 20, on the mountain 
course between Topwood and the Summit. 

The Uniontown Motoring Association 
will conduct the affair, assisted by F. H. 
Rosboro, who has been appointed official 
representative of the American Automo- 
bile Association. 

The course that is to be used is the part 
of the old National Pike, and the distance 
is just 3 miles. Last year, C. W. Johnson, 
driving his own Packard ear, the ‘‘Grey- 
hound,’’ set a record for the course for the 
all-event, making the 3 miles in 3 minuies, 
27% seconds, for an average of nearly 60 
miles an hour over the entire course. 

There will be three motor car events 
and one motorcycle event this season. The 
first event will be for small cars having 2 
piston displacement of 231 cubic inches o: 
under. The second will be for cars wit! 
a displacement of 300 cubic inches or uw 
der, while the third event will be the ope» 
event for all cars. 
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Harry Hartz Defends Title as Champion Junior Driver 
His Time of | Mile in 54 Seconds Unofficially Breaks 





Hien ANGELES, June 27—During the 
motor car races given by the moving 
picture profession at the Ascot speedway 
by Harry Hartz, master junior driver of 
the world, Hartz succeeded in turning the 
mile oval in 54 seconds, the fastest time 
ever made by a miniature car. 

Hartz is the foremost junior racing 
driver on the Pacific coast and has been 
working for some time on the ear with 
which he made the fast time. The new 
car, Which he calls the Houk Special and 
which is sponsored by George W. Houk, 
millionaire wire wheel maker, weighs only 
300 pounds and is driven by a motorcycle 
engine, 

From present indications this mark 
breaks the world’s light car record. This 
record for cars under 231 cubic inches is 
26 seconds. Hartz has been working out 
several theories of his own for the past 
6 months and the ear with which he 
established this mark is the culmination. 

The time was taken by E. H. Pendleton, 
oficial timer for the American Automobile 


Association. Hartz’ performance ‘was not 


recorded with the electric timer, however, 
and his mark is therefore not official. 





MOTOR MOBILIZATION POSTPONED 
Gye June 23—Plans of the Auto- 
mobile Reserve Corps, Chicago Auto- 
mobile Club division, to convey the First 
regiment, I. N. G., to Fort Sheridan by 
motor July 16, have been postponed. The 
call of the troops to the Mexican border 
has caused abandonment of the plans for 
the summer camp at Fort Sheridan. 





K. C. TRACK ALMOST DONE 
Kansas City, Mo., June 23—The new 114- 
mile speedway south of Kansas City, being 


Miniature Car Record 


The diminutive speedster and its driver, Harry Hartz, which broke the mile record 
for cars under 231 cubic inches 


built by the Kansas City Speedway and 
Exposition Co., will be finished by July 
10 and the first event will be staged July 
22. Several drivers have signed up for 
the races, including Ralph de Palma, Hud- 
son Supersix; Eddie O’Donnell, Duesen- 
berg; Eddie Rickenbacher, Peugeot; Ralph 
Mulford, Hudson Supersix; Earl Cooper, 
Burman Special; Jack Gabel, Sunbeam; 
Art Klein, Miles Special; and there is an 
entry of H. J. Rahe’s Hudson with racing 
body, Mr. Rahe making the entry from the 
K. C, Automobile Training School. 

The track is a triple radius track, built 
of the black gumbo that people of this ter- 
ritory know to be pasty and to pack like 
glue. There will be no holes dug in it 
by the tires. The track is 2,500 feet from 
a main rock road and is just on the edge 


of Dodson. The Dodson city street car 
line runs to the grandstand. The tracks 
of three railroads, the Frisco, Missouri Pa- 
cific and Kansas City Southern, skirt the 
speedway. : 





GRAND RAPIDS GETS SANCTION 

Grand Rapids, Mich., June 24—The A. 
A. A. contest board, through Chairman 
Kennerdell, having raised the ban on the 
local track for 1 day, it ordinarily being 
an outlaw track, the Automobile Business 
Association has promoted a 100-mile race 
for July 8 for cars under 450 cubic inch 
displacement. De Palma, Mulford and An- 
derson are expected. There will also be a 
5-mile amateur free-for-a!! elimination race 
and an invitation Ford race. 


State Highways Marked in Colors 


Massachusetts Through Routes Designated 


OSTON, Mass., June 24—Motorists 

touring through Massachusetts this 
year can follow their way very readily 
now by the marks on the poles and bridges 
along the way, the highway commission 
having about completed marking the vari- 
ous lines. The highway commission has 
adopted three colors. The red bands with 
borders of white at top and bottom are 
for the routes running east and west. Blue 
has been selected for the ones running 
north and south. Diagonal routes are 
marked with yellow. As the marks are 
very close together it is easy to follow 
a route by watching the poles even through 
the cities without the aid of a route book. 
Up to the present time there have been 


~ 


plotted 11 blue, 5 red and 7 yellow routes. 
These are as follows: 


BLUE ROUTES 
Boston to Newburyport via Ipswich. 
Boston to Haverhill via Reading. 
Boston to Tyngsboro via Tewksbury. 
Boston to Attleboro via Dedham. 
Boston to Woods Hole via Brockton. 
Worcester to Fitchburg via Sterling. 
Springfield south via Longmeadow. 
Springfield north via Northfield. 
Pittsfield south via Stockbridge. 
Pittsfield north via Dalton. 


RED ROUTES 
Boston to Williamstown via Fitchburg. 
Boston to Hancock via Springfield. 
Boston to Provincetown via Plymouth. 
Seekonk to Wareham via Fall River. 


YELLOW ROUTES 
Salem to Andover via Danvers. 
Littletown to Newburyport via Lowell. 
Seekonk to Plymouth via Taunton. 
Worcester to Blackstone via Northbridge. 
Worcester to Athol via Rutland. 
Fitchburg to Winchendon via Ashburnham. 
Northampton to Pittsfield via Cummington. 
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French War Repair 
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Shops Models of Systematism 


Each Part of Derelicts from Fields of Battle Is Used in 
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Some of the hundreds of motor cars wrecked in warfare, but they 
will all be returned to service in some form or other 


By W. F. Bradley 


ARIS—Special to Motor Age—‘‘ There 
must be a tremendous amount of 
motor car junk piling up behind the 
armies in France,’’ stated the man who 
had followed the war from a distance. 
Doubtless this is a surmise shared by 
many who have reflected vaguely on the 
destructiveness of war, but have had no 
opportunity of examining the methods 
adopted to repair the inevitable wastage. 
This opportunity to examine the meth- 
ods adopted in order to prevent the 
wastage of motor car material and keep 
the mechanical transportation service of 
the army working on the most economical 
lines came with an invitation of the 
French War Department to visit its huge 
eentralized repair depot. First aid in 
motor car breakdowns is given by the 
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Building Up New Cars 
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No French 
chauffeur must 
throw away a 
tire. In this 
shop everything 
repairable is put 
back in service 


traveling workshops attached to each con- 
voy or group. More serious cases are 
dealt with by the general repairshop at- 
tached to the army and established only 
a few miles behind the lines. 

The first-aid gang is only capable of 
dealing with a limited amount of work of 
a comparatively simple nature. Theoreti- 
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The chisel and hammer gang working on a condemned orphan truck 
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cally the army workshop can tackle any 
kind of a job; but when these shops have 
to be established in barns, under canvas 
covers on some market place, when they 
are in danger of being shelled by the 
enemy, and when they are obliged to 
maintain a certain degree of mobility, 
they are apt to be submerged and incapa- 
ble of carrying out the work entrusted to 
them either rapidly or economically. 
Thus, back of the army workshops the 
French War Department has established 
its general clearing’ hospital. This unique 
establishment receives the whole of the 
overflow from the repair shops in the 
field. Cars and trucks which have been 
battered by shell fire, vehicles which can 
no longer be efficiently kept in repair, old 
models for which spare parts are not easily 
obtainable, the whole of the motor car 
wreckage of the battlefields, flows into 
this central establishment. This organi- 
zation may be eompared to the big hos- 
pitals which receive all the human wreck- 
age of warfare. The motor car hospital, 
however, does not admit of a crematorium 
in the background, for under the wonder- 
fully efficient system evolved by the 
French no vehicle, nor any wreckage 0: 
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a vehicle, can even be considered value- 
less. 


Along the French front there may be 
some 80,000 motor cars of all kinds. This 
figure does not claim to be accurate, but 
it is sufficiently near the truth to give 
an impression of the vast organization 
dealt with. The overflow and the hope- 
lessly incurables from this vast army are 
brought in by rail.to the central repair 
depot at the rate of about 70 or 80 per 
week, and about 60 per cent of these are 
eapable of being rebuilt into perfect ears 
fit for service in the fields. 


When this organization was decided on 
the war had already been in progress a 
considerable period and there had accu- 
mulated several thousand battered remains 
of motor vehicles of all makes, from all 
countries, of}'all ages, having only one 
feature in common—their inability to run. 
The law of the survival of the fittest de- 
creed that these first wrecks should be 
the least valuable of the automobiles of 
France. They comprised old models which 
had been doing useful if not very efficient 
work in various corners of France. When 
the net of the requisition agent swept 
them up they were thrown pell-mell into 
the army, and the army a few months 
later threw out their cracked and rusty 
bones. 


The officers placed in charge of the 
central repair dépot had to decide what 
should be done with this old-world wreck- 
age and also with the more modern mate- 
rial which came in from day to day with 
only slightly varying regularity. It is an 
invariable rule in the French motor car 
service that no Wwar-worn cars shall be 
thrown on the market and that not an 
ounce of metal nor a plank of wood shall 
pass into civilian hands. This rule has 
been strictly adhered to and will continue 
to be adhered to, to the disappointment 
of those bargain hunters who are hoping 
to secure war-worn vehicles for an old 
song and to the foiling of the man who 
habitually presides over the junk heap. 
Speculators can make no money out of 
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This may look like junk, but it is carefully kept under lock and key to go finally to the foundry 
to be molded into shells 


this particular branch of the French army. 

As each batch of wrecked vehicles 
comes in a group of expert officers exam- 
ines them and decides whether the vehicle 
shall undergo repairs or whether it shall 
be dismembered. In the former case it 
is towed or carried away to the repair 
shops to be dealt with in a manner which 
will be described later. If dismemberment 
is in order, the vehicle goes into the tem- 
porary cemetery and is dealt with in 
proper order. These French officers have 
developed car dissection into a fine art; 
there is not an ounce of material on a 
car which is incapable of being used in 
some efficient manner. First of all the 
earbureter and magneto—if these two 
auxiliaries still remain—are taken off and 
sent to the stores. A special gang strips 
off the body, and while one man puts the 
horsehair into a sack another takes the 
cloth or the leather, another rips off the 
sheet metal panels and _ still another 
pounces on all the woodwork. The man 
who is interested in seat stuffings knows 


the difference between horsehair and the 
many substitutes which pass under that 
general term—and he has a special sack 
for the real thing and another receptacle 
for the imitation. The same with up- 
holstery and leathers. Real leather from 
a $3,000 touring car is not stored with the 
imitation from a $500 runabout. It takes 
no longer to classify them than to group 
them, and the saving on quantities is enor- 
mous. 

The same system applies to the chassis. 
When the motor is taken out of the frame 
it is carried across to the cleaning shop. 
It may be found that this unit is in per- 
fect condition, in which case it is cleaned 
and sent to the stores. It may be that 
the wreckage is so complete only one con- 
necting rod can go into service again, in 
which ease that single rod goes into the 
stores. The gearbox, the rear axle, the 


steering mechanism, the brakes, all pass’ 


under the same examination. If a gear- 
box, for instance, is unfit for further serv- 
(Continued to page 36) 


War-scarred motors, gearbores and axles waiting to be cleaned and Radiators which, after a little sk illful treatment, will again enter 


passed into the stores 


the war 
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The Evolution of a Thick, Dirty Fluid to an Explosive Mixture 


Step By. Step in the Breaking Up of Crude Petroleum 
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Diagram showing the various processes of petroleum distillation 


oy much has been said recently about 
the high price of gasoline and petro- 
leum products in general that many read- 
ers will undoubtedly be interested in an 
outline of the methods by which this crude 
oil which comes from the earth is de- 
composed and refined into an explosive 
mixture and a lubricating mixture for use 
in motor ears. 

The Platt & Washburn Refining Co., 
manufacturer of Veedol motor oil, has 
issued a very interesting booklet, abun- 
dantly illustrated, showing the methods of 
oil distillation and characteristics of 
various petroleum products. Extracts 
from this booklet follow: 

Although the existence of petroleum 
was known as far back as the dawn of 
history, it was not until 1859 that its pos- 
sibilities as a valuable product were de- 
termined, and the first oil well’ success- 
fully sunk near Titusville, Pa. 

From that time until the present day, 
the production of petroleum has steadily 
increased, new fields being discovered in 
almost every state of the union west of 
the Allegheny mountains and in almost 
every country of the world, grading in 
color and weight from pale yellow to jet 
black and from as light as gasoline to. as 
heavy as tar. 

In 1914 the marketed production of 
erude oil in the United States amounted 
to 11,162,026,470 gallons or 265,762,535 bar- 


rels of 42 gallons each, This was 66.36 
per cent of the total production of the 
world for that year, which amounted to 
400,483,489 barrels. 

Crude oils are not simple chemical com- 
pounds but consist of a physical mixture 
of different compounds of the element 
carbon and element hydrogen. Other ele- 
ments such as sulphur, oxygen, nitrogen 
and metallic salts, etc., are present as im- 
purities. Each one of these many com- 
pounds has its own definite physical prop- 
erties, such as fixed boiling point, gravity 
and other distinguishing characteristics. 


Derives Hundreds of Products 


Just as cream, butter, cheese, casein, and 
other products are derived from milk, so 
are hundreds of different hydro-carbon 
compounds lying between the extreme 
limits of gasoline and cylinder stocks or 
coke, separated from crude oil by frac- 
tional distillation. These products are 
divided into many different grades, accord- 
ing to their physical and chemical char- 
acteristics, and to the purpose for which 
they are used and shipped to all parts of 
the world, wherever an internal combus- 
tion engine is run, a lamp burned, or a 
wheel turned. 

Crude oils may be divided into three 
main families: those of paraffin, asphaltic 
and cyclo-naphthene base. There is no 
sharp line of separation between these 


groups, since most crude oils found in all 
fields may contain mixtures in variable 
percentages of hydro-carbons, belonging to 
two or more families, The petroleum from 
the Pennsylvania field is, and has always 
been considered the best crude for the 
manufacture of lubricating oils. 


There is a vast difference between petro- 
leum as it flows from the earth and an 
efficient lubricating oil. When the crude 
petroleum arrives through the pipe line 
and is deposited into storage tanks of 
large capacity, a certain settling takes 
place. The semi-solids which settle out 
consist of amorphous paraffin wax, mud 
or other earthy foreign matter and im- 
purities. 

Before the various grades of lubricating 
oil reach the consumer, it is necessary to 
subject them to many intricate and seldom 
divulged processes, and careful tests to 
render them fit for use in internal com- 
bustion motors. Since a description of re- 
fining processes as applied to motor oils 
would be confusing without that of other 
products with which these oils are in- 
timately mixed in the form of crude oil, 
a description of petroleum refining along 
broad lines is herewith given. 

From the storage tanks the crude oil is 
pumped into a large cylindrical boiler, 
ealled a erude still. When this is filled up 
to a certain level, fires are started under- 
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neath, and vaporization and distillation 
commence. 

As the simplest explanation of what 
takes place during any distillation, let us 
consider what happens when a single 
chemical compound like water is distilled. 
When put into a closed vessel, and heated, 
water is changed into vapor (steam), 
which, if then passed through a cooled 
tube, is changed back or condensed into 
water. The operation of converting any 
substance into vapor by means of heating, 
and condensing it by lowering the tem- 
perature of the vapor, is called distil!la- 
tion. 

Separation by Vaporization 

Distillation as applied to hydro-carhon 
oli, is the separation of the more volatile 
portions from the less volatile portions 
by vaporization, and later condensing 
them by passing the hot vapors through 
a cooled tube. Light hydro-carbons like 
gasoline, vaporize very readily, whereas, 
heavy oils, form practically no vapors at 
atmospheric pressure and temperature, 
therefore, it is necessary to heat and boil 
crude petroleum in a closed vessel, in order 
to accomplish complete vaporization and 
separation of the different hydro-carbons. 
Since crude oil is a complex mixture of 
hydro-carbons, each of which has a differ- 
ent boiling point, a different temperature is 
required for the vaporization of each com- 
pound. Dissolved gas and the lightest 
hydro-carbons pass over first, and as the 
temperature is increased, heavier and 
heavier hydro-carbons are vaporized. 

The vapors formed are led through a 
pipe from the still and discharged into the 
base of an aerial tower condenser. From 
there they pass up through alternate boxes 
and air-cooled tubes, where products of 
different boiling points are simultaneously 
condensed and thus automatically sep- 
arated into groups. The lightest products 
pass completely through the tower and 
flow in vapor form to a water cooled con- 
densing coil, where all light hydro-carbous 
condensable without the application of 
pressure, are liquefied and separated from 
the remaining vapors, which are further 
treated at a compressor plant, for the sep- 
aration of very light hydro-carbons from 
the ‘‘fixed’’ gases. 

Of the remaining vapors, the heaviest 
condense upon striking the first air-coole: 
tubes, and the lightest upon striking the 
last tubes. Intermediate products, lying 
between the light and heavy ends, con- 
dense in the intermediate tubes, depend- 
ing upon their respective boiling point. 
The vapors liquefying in different sections 
of the aerial condenser fall back into cor- 
tesponding collector pans, whence each is 
led by way of a separate water-cooled coil 
to the storage tanks, called ‘‘running 
tanks,’? 

vhe liquids recovered in the collector 
pans are still at a temperature above their 
fire points, and it is necessary to cool 
them down to prevent spontaneous igni- 
tion, when they come into contact with air 
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in the running tanks. This process is dan- 
gerous and great care is exerted. 
Distillation continues until a_ residue 


(erude cylinder stock), of about 15 per 


cent remains, when the fires are drawn 
and the remaining oil is pumped from the 
still through a cooler into a running tank. 

The quantity and quality of products 
obtained from this first separation depend 
upon the method of distillation employed 
and from the base or family to which the 
erude petroleum belongs. This description, 
however, only concerns Pennsylvania crude 
oil of paraffin base. High quality oils are 
chtained when the separation is made by 
distilling under vacuum or by the use of 
fire in combination with steam injection. 
Due to the mixture of oil and water vapors 
in fire. and steam distillation, oil vapors 
pass over at lower temperatures than were 
fire used alone. This prevents the occur- 
rence of any serious cracking of the heav- 
le: products. 

The prime object of subjecting the 
group-distillates from the running tanks 
of different processes is to further sep- 
arate each group into the final market 
form of the many products obtained. 

The secondary purpose of refining is to 
remove the impurities, color bearing, and 
unstable or unsaturated compounds and 
free carbon. It may be well to point out 
at this time that in the first group dis- 
tillation there is no sharp line of demarca- 
tion between gasoline and illuminating oil 
or between any other similar fractions. 
Heavy constituents are mechanically car- 
ried over with the light portions and more 
volatile products are mixed with the heavy 
parts. In order to completely separate 
these, further distillation is necessary. 
Naphtha Treated with Sulphuric 

The crude naphtha distillate is pumped 
from the running tank to an agitator 
where it is treated with sulphuric acid, 
washed with water to remove the free acid 
and neutralized with caustic soda, again 
washed and separated from the water. 
The treated naphtha is next sent to a 
steam still where it is divided by distilla- 
tion into various market grades of gasoline 
and pumped from there to the finished 
naphtha storage tanks. 

The illuminating oil distillate is pumped 
to a steam still where the crude naphtha 
contained is separated by distillation and 
sent to the crude naphtha still. The 
illuminating oil remaining is sent to an 
agitator where it is acid treated, washed, 
neutralized, rewashed and filtered through 
Fuller’s earth and pumped to the finished 
kerosene lamp oil storage tanks. 


The crude light lubricating distillate 
passes from the running tank to a steam 
and fire still for the purpose of changing 
by heat the character of the paraffin wax 
from the amphorous condition to wax that 
may be crystallized and for separating the 
fuel oil content. The lubricating distillate 
then goes to a chilling tank where its tem- 
perature is lowered to such a degree as to 
cause crystallization of the wax. In this 
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chilled condition it is then pumped to a 
wax filter press, under high pressure, where 
it is separated into crude scale wax and 
pressed lubricating distillate. The pressed 
distillate then goes to a steam and fire 
still, where the gas oil is separated from 
it. The remaining distillate is then di- 
vided into lubricating oils of different 
viscosity, varying from very light to me- 
dium light, by fractional distillation. 

The oils of different viscosities result- 
ing from the fractional distillation are 
next sent to a Fuller’s earth filter for the 
removal of color bearing compounds and 
free carbon. From the filter, these oils are 
pumped to the finished lubricating oil stor- 
age tanks. 


Separate Scale Wax and Oil 


The crude scale wax is sent from the 
wax filter press to a sweater, where it is 
separated into scale wax and oil. The 
scale wax then goes to a Fuller’s ‘earth 
filter, through which it passes to the 
finished paraffin wax tanks. 

The crude heavy lubricating distillate 
follows the same course in processing as 
that indicated for the light distillate. 
Fuel oil and paraffin wax are separated in 
the same manner. The fractional distilla- 
tion of the remaining oil results in lubri- 
eating oils of heavier body than those 
recovered by the processing of the light 
lubricating distillate. 

Crude cylinder stock, being very viscous 
and difficult to handle, is greatly thinned 
down by mixing it with naphtha, and is 
then sent to a chilling tank where the 
amorphous (non-crystalline) paraffin wax, 
from which vaseline may be manufactured, 
settles out. This separation of paraffin 
wax from all grades of oil has the effect 
of lowering the cold test. 

The oil-naphtha portion is separated 
and pumped to a Fuller’s earth filter for 
the removal of color bearing compounds 
and free carbon. From the filter it passes 
on to a steam still where it is separated 
into naphtha and low cold test cylinder 
stock. From the still the oil is sent to a 
tank where it is blown with air to remove 
traces of moisture. After this air drying 
process, the cylinder stock is pumped to 
the finished storage stanks. 

Oils manufactured from the lubricating 
distillates of paraffin base, crude petroleum, 
are usually not heavy enough for heavy 
and extra heavy grades. It is therefore 
necessary to blend these filtered ‘‘ straight 
run’’ lubricating oils with highly filtered 
low cold test cylinder stock of extremely 
heavy body to produce oils of heavy and 
extra heavy body required in some types 
of internal combustion engines. 





ORDER IN FUEL PUMP CASE 
Chicago, June 26—Judge Carpenter, pre- 
entered an order in the case of . F. Bow- 
ser & Co., Inc., against the Wayne Oil Tank 
& Pump Co., for infringement of their 
patent on a dispensing apparatus issued 
August 25, 1914. 
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New Combination of Car Parts Makers 


Steel Products Co. Heads 4,000,000 Merger of Motor 
Metal Plants 


ETROIT, June 26—In order to effect 

the usual economies of large-scale pro- 
duction and with a view to considerably 
broadening the service offered the ear 
builder, interests headed by C. E. Thomp- 
son, president of the Steel Products Co., 
Cleveland, O., have obtained control of 
several large plants specializing in manu- 
facturing and engineering work for the 
motor vehicle makers. With a capital of 
$4,000,000, the interests that are to be con- 
solidated under the name of the Steel 
Products Co., with headquarters at Cleve- 
land, are: the present Steel Products Co., 
Cleveland; the Michigan Electric Welding 
Co., Detroit; and the Metals Welding Cv., 
Cleveland. 

The officers of the new Steel Products 
Co. are C. E. Thompson, president; W. D. 
Bartlett, vice-president; and J. A. Krider, 
secretary and treasurer. The plants will 
continue to operate under their own names 
as subsidiary plants of the Steel Products 
Co., and the consolidation will undoubtedly 
be developed along the same lines as the 
Steel Products Co. E. C. Reader, manager 
of the Metals Welding Co., and C. F. Clark, 
manager of the Michigan Electric Welding 
Co., will continue in their present capaci- 
ties. 

The Steel Products Co. makes valves, 
spring bolts, and other hardened and 
ground parts; the Michigan Electric Weld- 
ing Co. produces drag-links, brakes, torsion 
radius rods and other rod assemblies, head- 
lamp brackets and spring clips; and the 
Metals Welding Co. makes acetylene weld- 
ing equipment, high-speed cutting tools, 
and does a large business in motor-vehicle 
welding work. Each firm is a leader in its 
particular line, having for some years fur- 
nished parts for nearly all the leading car 
makers. The equipment owned by the new 
combine covers some of the most important 
processes in motor car manufacture, such 
as metallurgical work, heat treating, preci- 
sion grinding, polishing, electric welding, 
acetylene welding, and automatic machine 
and general steel manufacturing equipment. 
Extensive additions to all the plants atf- 
fected are now under way. 





TUBING MAKERS TO BUILD 

Detroit, June 24—The Detroit Seamless 
Steel Tubes Co., maker of a wide variety 
of tubing for motor vehicles, has purchased 
a 12-acre site in the western part of the 
city for the purpose of erecting a new fac- 
tory that will allow four times the present 
output. It is estimated that the plant, 
which will be entirely under one roof, will 
have a length of 700 feet and a width of 
about 400 feet, enabling an output of 5,000 
tons monthly with a payroll of 1,000 men. 
In this business the furnaces must be kept 


going continuously, making necessary work- 
ing 24 hours of the day. 

The Detroit Seamless Tubes concern is 
now turning out about 300 tons of tubing 
monthly with a force between 300 and 400 
men, about 80 per cent of the product going 
to the motor car industry and the balance 
being used in locomotive boiler construc- 
tion. Rear axle tubes, and a great variety 
of sizes and shapes of tubing for the needs 
of the modern car have revolutionized the 
tube business. This company started in 
1900 with a 100-ton monthly capacity and 
100 men, an indication of the rapid strides 
that have been made. Prominent Detroit 
business men are connected with the enter- 
prise. 





WALTER MARMON INJURED 

New York City, June 26—Walter Mar- 
mon, president of the Nordyke & Marmon 
Co., Indianapolis, Ind., is fast recovering 
from a painful injury received in an acci- 
dent in this city on June 17 when his car 
struck an L pillar. Franklin #iall, a re- 
tired business man of Philadelphia and 
father-in-law of Mr. Marmon, died in the 
Polyeclinie hospital from injuries received 
in the accident. Mrs. Marmon escaped 
with slight bruises. 





GARFORD ADDS $2,500,000 TO STOCK 

Lima, Ohio, June 20—The capital stock 
of the Garford Motor Truck Co., this city, 
has been increased from $2,500,000 to $5,- 
000,000. The common stock is increased 
from $1,250,000 to $2,500,000 and the pre- 
ferred on the same basis. 

The increase was made to take care of 
the enlarged business. Preparations are 
being made for a 40 per cent increase in 
the capacity of the plant. 





FORM NEW ELECTRIC COMPANY 

New York, June 26—A. F. Wagner, pres- 
ident of the Wagner Specialties Co., New 
York, and Frank Hoyt, formerly chief en- 
gineer of the Simms Magneto Co., together 
with Gerald Laugh, formerly connected 
with the National Cash Register and Bur- 
roughs Adding Machine companies, have 
formed the Wagner-Hoyt Electric Co. and 
will manufacture complete electrical equip- 
ment for motor cars. Wagner will be pres- 
ident and general manager of the com- 
pany, Hoyt treasurer and chief engineer, 
and Laugh, secretary. <A factory some- 
where in New Jersey will be occupied, 
though the exact location has not been 
decided. 


The concern has obtained a license un-’ 


der the patents of the late H. Ward Leon- 
ard covering the control of electric light- 
ing systems on motor cars and in addition 
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to producing the complete electrical equip- 
ment of a car including starting and light- 
ing, ignition and lamps, will also market a 
new type of storage battery. The concern 
will market its product as a complete unit 
for the entire electrical equipment of a 
motor car. 





NEW FACTORY FOR FLINT 

Detroit, June 20—The L. A, Young Corp., 
a holding company which owns the De- 
troit Wire Spring Co., and several other 
large automobile parts plants here, has pur- 
chased a 7-acre tract of land at Flint, 
Mich., on which will be erected a very 
large parts plants here, has purchased a 
v-acre tract of land at Flint, Mich., on 
which will be erected a very large plant 
to be known as the Flint Cushion Spring 
Co. L. A. Young of this city is president, 
and C. O. Ormsbee, for 17 years with the 
Durant-Dort Carriage Co. and 11 years in 
the trimming end of the Buick organiza- 
tion, has been made factory manager. 
Eventually some seven units will be 
erected on the Flint site, according to 
Mr. Young, the first of these being under 
construction at the present time. Besides 
cushion springs, other small parts for cars 
will be made at Flint. The Detroit spring 
factory, now making 500,000 sets of springs 
annually, is being enlarged also by a build- 
ing 400 by 100 feet. 





TO BUILD ENGINES 

Saginaw, Mich., June 24—A concern to 
manufacture motor car engines has been 
incorporated here by the name of the Wil- 
cox Motor & Mfg. Co., with a capital stock 
of $150,000, all of which is said to be sub- 
scribed for. The organizers are Rollin H. 
White of Cleveland, O., and M. L. and 
M. M. Wilcox of this city. While it is 
yet too early to state just what the plans 
and policy of the new organization are, it 
is believed the concern will at once get 
ready to enter the motor-making end of 
the industry here. 





PAIGE-DETROIT EARNINGS BIG 

New York City, June 26—The Paige- 
Detroit Motor Car Co., Detroit, is earning 
at the rate of $1,500,000 per annum, which 
compares with actual earnings in 1915 of 
$654,000 and in 1914 of $123,000. With 
the recent 80 per cent stock dividend and 
the additional $100,000 stock sold, there is 
now outstanding $1,000,000 capital stock, 
par value $10. Earnings this year are at 
a rate equivalent to 150 per cent on the 
stock. 

The net tangible assets of the company 
as of June 1, with the full $1,000,000 stock 
outstanding, were $1,504,497, or $15 per 
$10 share. 





HUMPHRIES OUT OF CHALMERS 

Detroit, June 26—S. H. Humphrey, vice- 
president in charge of manufacturing of 
the Chalmers Motor Co., has resigned to 
take up similar duties with the Briscoe 
Motor Corp., Jackson, Mich. The Chal!- 
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mers company has not yet appointed a suc- 
cessor. 

Mr. Humphrey joined the Chalmers 
forces in April of last year, coming from 
the Hupp Motor Car Co., with which con- 
cern he had been connected for 2% years. 
He has had a long and varied experience 
in his field of the industry. On first enter- 
ing the Chalmers organization, he was 
works manager, being elected a vice-presi- 
dent during the early part of May of last 
year. 





SCHEBLER CHANGES NAME 
Indianapolis, Ind., June 26—The firm 
name of Wheeler & Schebler, carbureter 
manufacturers, will be changed July 1 to 
the Wheeler-Schebler Carbureter Co., Inc. 
There will be no change in the policy or 
personnel of the organization. 





PROTEST DIXIE USE OF FLAG 

Moline, Ill., June 23.—A_ resolution 
against alleged misuse of the Stars and 
Stripes, as contemplated by builders of the 
Dixie highway, was adopted by the Moline, 
Ill., grand army post. It is charged that 
the promoters plan to place United States 
and Confederate flags at intervals along 
the road, the purpose of which was to sig- 
nify the complete reunion of the North 
and the South. 





NEW COMPANY FOR TOLEDO 

Toledo, Ohio, June 23—The Wolverine 
Automobile Co., capitalized at $175,000, 
will establish a plant in Toledo, O., where 
it will manufacture a four-cylinder ear. 
Manufacturing will be started about July 1. 

The president and general manager is 
A. H. Collins of Detroit; secretary, E. W. 
K, Burg, Toledo; and treasurer, H. E. King, 
Toledo. The Old Com-pakt furniture build- 
ing on Dorr streét with 9 acres of ground, 
will be used for manufacturing. About 
1,000 ears will be made the first year. The 
company will make cars ranging in price 
from $1,500 to $2,500 in two, three and 
four-passenger roadster models, a four-pas- 
senger touring model, four-passenger sedan 
and a two-passenger coupe. 





GORDON TO MAKE TIRES 


Columbus, Ohio, June 26—Manufacture 
of tires will be undertaken by the J. P. 
Gordon Co. just as soon as machinery can 
be installed. Owing to the rush in the 
factory where the machinery is made Mr. 
Gordon said that he did not think it would 
be possible to start this new department 
before 4 months. A tire expert has 
been employed and the preparation of the 
room and the installation of the machinery 
will be under his direction. 

The company was started 16 years ago 
and formerly was known as. the Vehicle 
Hood and Apron Co. It makes tire covers 
and a variety of accessories, including a 
one-man top. Two new buildings in the 
factory group just have been completed. 


The company has disposed of its raincoat 
and clothing business. 
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Two Demountable Rim Patents Granted 


Parker of Hydraulic Pressed Steel Wheel Awarded 
Rights on Design Believed Not to Infringe Perlman 


EW YORK, June 27—Special telegram 
N —Two new demountable rim construc- 
tions which are claimed to avoid the Perl- 
man patent have been granted protection 
by the U. S. patent office on the applica- 
tion of O. A. Parker, manager of the 
wheel department of the Hydraulic Pressed 
Steel Co., Cleveland, O. 

The company states that it assumes from 
the granting of the patents that the es- 
sential feature of the Perlman patent is the 
use of a single nut or similar device which 
operates a wedge holding the rim both 
laterally and radially. In the new patents 
the rim is secured radially by one set of 
attachments and laterally by another. 
Further, it is claimed that these individual 
attachments are of great value in that 
they prevent the rim from being mis- 
placed. 

No Wedge Action 

Since neither the radial nor the lateral 
attachments have a wedging action and 
simply exert straight pressure, it is possi- 
ble to tighten one completely before pass- 
ing on to the next. There is no need to 
tighten the various securing nuts pro- 
gressively. 

The wood wheel has a felloe band with 
a flange which is not coned but merely 
stands square to the wheel. On one side 
of the demountable rim there are some 
dowel pins which take the drive. Oppo- 
site the dowel pins several bolts or set 
screws are threaded radially through the 
felloe. Close to these radial bolts are two 
or three transverse bolts by means of 
which small tongues of steel are drawn 
against the outer edge of the detachable 
rim so pressing it laterally against the 
flange at the back of the felloe band. 

To attach the rim, the dowel pins are 
hooked into the holes provided for them 
and the rim then pushed on the wheel. 
The lateral clips can then be tightened, 
pressing the rim back against the shoul- 
der on the felloe band and a few turns of 











the radial bolt will then complete the lock- 
ing. 

The steel wheel operates on much the 
same principle and is based upon the al- 
ready well-known Parker steel wheel. In 
this case, there is no felloe band, the rim 
attaching from the ends of the spokes. 
These spokes are provided alternately with 
radial locking bolts and lateral clips. It 
is claimed that the new rims are lighter 
than the majority of demountable patterns 
and that it has a production advantage as 
no hot-rolled parts are required, the rims 
being rolled up from ordinary sheet. It 
is announced by the Hydraulic Pressed 
Steel Co. that it will be in a position to 
commence deliveries on a large scale al- 
most immediately. 

The wood wheel rim patent is No. 1,188,- 
200, on which application was filed April 
1, and the steel wheel rim patent is No. 
1,188,353, application for which was made 
May 5. Both patents were granted June 
20. 





ELGIN BUYS NEW ERA 

Chicago, June 24.—The New Era En- 
gineering Co., Joliet, Ill., which produces 
the New Era car, has been taken over by 
the Elgin Motor Car Corp. of Chicago. 
F. J. Alvin retires as president and gen- 
eral manager and has been succeeded by 
W. J. Burdick. The new owners are con- 
sidering a proposition to remove elsewhere 
and consolidate the plant with the Elgin 
plant. 





CHRYSLER STAYS WITH BUICK 

Flint, Mich., June 25—Walter P. Chrys- 
ler is not to leave the General Motors or- 
ganization. He has been advanced from 
the position of factory’ manager of the 
Buick Motor Co. to general manager, fill- 
ing the vacancy occasioned by the resigna- 
tion of President C. W. Nash, of General 
Motors, who was also president and gen- 
eral manager of Buick. 








New Winton four-passenger runabout 
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Pathfinders 










Many such nooks as these are found along the 
Jackson highway 


OUISVILLE Ky., June 25—Pathfinders 

for the Jackson highway through In- 
diana and the Bluegrass section of Ken- 
tucky have had their hopes more than 
borne out, and after 5 days of speechmak- 
ing through the fairest sections of the 
Hoosier and Bluegrass states, all are fully 
convinced that for a road as young as the 
Jackson highway, there is none superior 
for so great a distance. At the present 
time the road is marked all the way from 
Chicago to Nashville and with the excep- 
tion of about 5 miles in Union township, 
Lake county, just north of Rensselaer, bet- 
ter roads to Indianapolis could not be 
asked for consistently, and south of the 
Hoosier metropolis one finds good roads all 
the way to the Kentucky line except a few 
miles just north of New Albany, where 
improvements are about to be made and 
several grade crossings eliminated. At 
that, both the stretch north of Rensselaer 
and that north of New Albany are such 
that 15 to 18 miles per hour can be made 
easily. 

The cavaleade left Chicago June 20 at 
10 o’clock, a delegation from Hammond 
driving into Chicago to take the inspection 
party through Lake county to Crown Point. 
At that point members of the chamber of 
commerce and others escorted the party to 
the Kankakee bottoms, where the Rens- 
selaer delegation headed by the mayor and 
other city and county officials met and 
escorted the tourists to the county seat 
of Jasper county. They were none too 
proud of their bad road in Union town- 
ship and they now have the money and 
plans ready for repairing this few miles— 


on Jackson 
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Highway Encounter Fine Roads 


Residents 
Along Road 
Display En- 
thusiasm Over 
New Project 


Stretch of road in Jackson county, Ind. 


By William K. Gibbs 


the only road that could be ealled bad 
between Chicago and Indianapolis on the 
Jackson highway. 


Even after a heavy rain of all night 
scarcely any mud or water was encountered 
the next morning on the leg to Lafayette, 
which speaks well for the drainage and 
crowning of the highway. The chamber of 
commerce of Lafayette, a very aggressive 
organization, met and entertained the in- 
spectors, showing them the city and hav- 
ing a meeting at which several men from 
Purdue University took part as well as 
Peter Lee Atherton, president of the High- 
way, Joseph H. Leopold, secretary of the 
Frankfort, Ky., chamber of commerce; 
Walter R. Crim, Salem, Ind., one of the 
original pathfinders for the Jackson high- 
way and an Indiana official; J. H. Crevel- 
ing, Nashville, Tenn., vice-president of the 
highway; Emory G. Dent, Bowling Green, 
Ky., vice-president of the highway for 
Kentucky; Judge Durham, Gallatin, Tenn., 
and others, all members of the party mak- 
ing the tour. 

Let it be understood that this is strictly 
a relay tour, none of the cars going all the 
way through. I changed cars sixteen times 
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View of one of the parks visible from the road 
along the Jackson highway 


between Chicago and Louisville and, be- 
lieve me, those Indiana fellows have some 
ears. I rode in a different car every change, 
that is a different make, and they were 
some of the best cars on the market, too. 

In the afternoon, Lafayette reluctantly 
let the party go, after escorting it to 
Frankfort, a city that is unique in many 
ways. It has but 10,000 population, but 
it has 152 miles of paved streets and in all 
the traveling about through its fine resi- 
dence district, where everything showed 
the touch of pride that makes one keep 
things painted and cleaned up, This lit- 
tle city can boast of the fact that 75 per 
cent of its people own their homes, yet 
there isn’t a millionaire in the town. An- 
other thing that is really remarkable for 
a town of its size is that it has an 80-acre 
park on its outskirts which is visited by 
hundreds of motorists every Sunday and 
many on week-days. 

When we were more than 15 miles from 
Frankfort we began to see the spirit of 
the people along the road, for every farm- 
house was decorated with flags, families 
were on the porches and as we came near- 
er the city we found the crowds thicken- 
ing and a big number of cars were escort- 
ing us. At every opportunity where one 
of the telephone poles with the ‘‘J. H.’’ 
on a band of white came in front of 4 
farmhouse, two flags were crossed over the 
insignia of the Jackson highway. 

The next stop was a short one at Leb- 
anon, Ind., after which Indianapolis ws 
reached about 7 o’clock in the evening. 
Later a meeting was held in the Chamber 
of Commerce under the joint auspices 0% 
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the chamber and the Hoosier Motor Club. 
Charles A. Bookwalter, former. mayor of 
Indianapolis, was a guest and one of the 
speakers. He described the conditions of 
the roads leading immediately out from 
Indianapolis, and said they did not com- 
pare favorably with those that they joined 
in surrounding counties. Peter Lee Ather- 
ton, president of the highway association, 
told of what he hoped to make of the Jack- 
son highway, and Smith R. Graves, told 
what the farmer wants in the way of 
roads. 

Escorted by members of the Hoosier Mo- 
tor Club the caravan got away from In- 
dianapolis Thursday morning with Louis- 
ville the objective for the night. Green- 
wood was the first change, these cars tak- 
ing us to Columbus and others joining in 
so that by the time Seymour was reached 
we had quite a following of cars. At Sey- 
mour the party was entertained by the 
commercial organization and the first stop 
of the afternoon was at Salem, Ind. A 
band and several cars were found on the 
outskirts of the city to greet us and after 
a parade through flag-bedecked streets, full 
of cheering hundreds, a stop was made 
at the county court house and Dr. Ben L. 
Bruner, Louisville, Ky., former secretary 
of state, told a crowded courtyard what 
Indiana needs in the way of a state high- 
way commission, in order that it may ob- 
tain more than $2,000,000 a year, its share 
of federal aid that would come to it were 
there an organized state body to adminis- 
ter it. 

Mr. Dent was the other speaker of the 
afternoon. After leaving Salem no stops 
vere made on the way to Louisville. Del- 
egations from the Louisville Automobile 
Club acted as pilots on the last leg of 
the journey to Louisville. 


Road Inquiries Answered 


Anadarko, Okla.-Chicago 

\nadarko, Okla.—Editor Motor Age— 
i\indly give the best route from Anadarko, 
Okla., to Chicago, Ill, via Kansas City, St. 
Louis.—Hammert & Ayres. 

On your trip to Chicago, going through 
Kansas City and St. Louis, you will find 
the following to be your best routing: 

0 through Chickasha, El Reno, Kingfisher, 
Hennessey, Enid, Pondcreek, Medford, Cald- 
¥ ell, Wellington, Wichita, Newton, Florence, 
“lmdale, Cottonwood Falls, Plymouth, Em- 
| oria, Waverly, Williamsburg, Ottawa, Wells- 
Ville, Gardner, Olathe, Overland Park, Kan- 
Sas City, Independence, Levasy, Wellington, 


Frankfort, Ind., near the 80-acre T. P. A. park 


Lexington, Dover, Grand Pass, Marshall, 
Boonville, New Franklin, Columbia, Fulton, 
Williamsburg, Mineola, Danville, Jonesburg, 
Warrenton, Wentzville, St. Charles, St. 
Louis. 

Next drive north through Collinsville, Ed- 
wardsville, Staunton, Litchfield, Springfield, 
Lincoln, Bloomington, Lexington, Pontiac, 
Dwight, Morris, and Joliet, into Chicago. 

Volume 5 of the Automobile Blue Book will 
give you complete routing for this trip. 


Santa Fe, N. M.-Chicago 


Cortez, Colo.—Editor Motor Age—We are 
contemplating making a trip from Santa Fe 
to Chicago and would like to know where we 
may procure a reliable road guide.—E. R. 
Mullen. 

For your trip Santa Fe to Chicago we rec- 
ommend that you procure Volume 5 of the 


Jackson hghwaiy passes through the rich farming country of 


Automobile Book. This will give you the 
complete routing from Santa Fe to Chicago 
and is the most accurate road guide for this 
trip that you can procure. The price of 
same is $2.50, and can be procured through 
the Automobile Blue Book Publishing Co., 
Mallers Bldg., Chicago, Ill. 


Cheyenne, Wyo.-Yellowstone Park 


Bridgeport, Neb.—Editor Motor Age—Kind- 
ly give the best route from Cheyenne, Wyo., 
to Yellowstone National Park.—Frank Brown. 

In going from Cheyenne, Wyo., to Yellow- 
stone Park, the best routing is to go up 
through Wheatland, Badger, Douglas, Glen- 
rock, Casper, Lost Cabin, Thermopolis, Ba- 
sin, Cody, then from here you go straight 
west’ into the Park. 

Volume 5 of the Automobile Blue Book will 
give you complete routing for this trip. 





Indiana 





An old stone mansion along the Jackson highway 
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Overland Announces New Model 75-B 


Maxwell’s Price Reduced $60—Other Makers 


f tereases June 24—Announcement has 
just been made of a new series of 
the smaller four-cylinder Overland that 
was originally brought out last November 
as model 75. The new car is known as 
model 75B, and is very little different 
from the previous series except in the in- 
crease of the bore from 3% inches to 3% 
inches, with the stroke remaining at 5 
inches. There are other engineering re- 
finements of a minor character that add to 
the efficiency, however. The price of the 
new 75B touring car of five-passenger ca- 
pacity is $635, and the roadster costs $620. 
The previous series touring model was $615 
and the roadster $595, and while the 
greater materials cost would be sufficient 
reason for a price increase of this amount, 
the increase of the engine power together 
with the other refinements that have been 
made, render the car well worth the addi- 
tional figure even though the materials 
markets had not skyrocketed. 

There have been no alterations to speak 
of in design in the power plant except those 
changes that have added to-the power. The 
motor now develops 31.5 horsepower at 1,- 
950 revolutions per minute. The body looks 
practically the same, and there are the 
same little conveniences such as the elec- 
trical control box on the steering column, 
one-man top, demountable rims, and all the 
fitments of the day. 

This model Overland is built on a wheel- 
base of 104 inches, has cantilever rear 
springs, retains the characteristic Overland 
construction of incorporating the gearset 
with the rear axle, possesses the tapered 
frame, is fitted with Auto-Lite starting and 
lighting, and has 31 by 4 tires. 





ALLEN CONTINUES SAME MODEL 

Fostoria, O., June 28—The Allen Motor 
Co. announces that its present model 37 
touring car and roadster will be continued 
without change for the 1917 selling season. 
The price of $795 for touring car and 
roadster is given in the announcement of 
the continuation of this model but, while 
the company states that the car will not 
be changed, it does not guarantee that 
there will be no raise in price. 

For those who are possibly not acquaint- 
ed with Allen construction, it is a four- 
eylinder car with 112-inch wheelbase, float- 
ing rear axle, 55-inch underslung rear 
springs, and such refinements as a two- 
unit starting and lighting system, Stewart 
vacuum gasoline feed from a tank in the 
rear, Firestone demountable rims and non- 
skid tires in the rear. 

The Allen company has recently brought 
out a two-passenger roadster for this chas- 
sis that is unusually attractive. The body, 


Continue Without Change 


which is of streamline design, is carefully 
proportioned and deep cushions assist in 
making riding a pleasure. It is fitted with 
a big and accessible rear deck compart- 
ment, the door to which opens wide and 
is waterproof. It is finished in olive green 
as are the wheels, while the radiator, hood, 
fenders and running gear are black enamel. 

All instruments are mounted on an in- 
strument board in the cowl dash and in- 
elude electric switches, ammeter, speed- 
ometer and carbureter adjusting knob. 
The horn button is conveniently located 


on the top of the steering column directly 


over the control levers. 





LARGER ARGO MODEL PLANNED 

Jackson, Mich., June 24—A larger four- 
cylinder model is to be marketed by the 
Argo Motor Co., this city, as a running 
mate to the present four-cylinder car. De- 


tails of the new model are expected in 
30 days. 





MAXWELL LOWERS PRICES 
Detroit, Mich., June 27—Special tele- 
gram—Effective July 1, the Maxwell Mo- 
tor Co. will market its touring car at $595, 
a reduction of $60, and will sell the road- 


ster at $580, a drop of $55. Coming at a 
time when nearly every other manufac- 
turer has either raised his prices or is 
thinking of doing so, the Maxwell com- 
pany’s move is a distinct surprise to the 
industry and is ascribed to a greatly in- 
creased production that offsets any in- 
ereases in the cost of materials. The 
schedule now calls for an output of 100,000 
ears for the coming selling year. 

The 1917 Maxwell is not changed over 
the present car. The Maxwell manage- 
ment now believes the car to be standard- 
ized and will not alter the product in any 
way. The regular chassis of 102 inches 
wheelbase and powered with a 35% by 4% 
four-cylinder block motor is continued, car- 
rying the same five body types, namely: 
touring car, roadster, cabriolet, town-car 
and sedan. 





EMPIRE TO ANNOUNCE LATER 

Indianapolis, Ind., June 27—Accordiny 
to an announcement just made by the 
Empire Automobile Co., of this city, no 
change from present models is contem- 
plated before about the time of the New 
York show next January. This is in ac- 
cordance with the practice which Empire 
adopted last year. 





Allen’s new roadster body fitted to chassis which is being continued for 1917 
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Proper 
Method to 


Clean 








Mica 











Result of improperly folded 


curtains 


HERE is many a motorist who does not 

hesitate to condemn the treatment his 
car receives at some certain garage. If that 
same motorist who belittles the efficiency 
of a repair man were to look into his own 
tool boxes and baggage compartments, and 
if it were human nature for a man to give 
an entirely unbiased opinion of himself, 
he might agree that his own carelessness 
was costing him more money and incon- 
venience than the garageman’s neglect. 

Particularly is this true of the care of 
side-curtains. These particular items are 
one part of the car which are brought into 
use quickly and are stored away in equal 
haste. When the rain comes the owner 
yanks his curtains from the baggage com- 
partment in which-they are stored and ap- 
plies them. Then, when the sun comes out 
again, he pulls them off with equal haste, 
and loads them at random into the nearest 
available space. 

The result is that the curtains become 
covered with dust and dirt and the mica 
windows become cracked and broken so 
that the assembly is eventually so unsight- 
ly that the owner is ashamed to put it on 
his ear, preferring to ride in the wet and 
cold. Such a thing is totally unnecessary. 
It is as easy to care for the side-curtains 
properly as it is to keep the spark plugs 
clean, easier in fact, because it does not 
require any mechanical knowledge. And a 
set of new side curtains is more costly 
than a set of spark plugs. 

Suppose your car is equipped with six 
curtains, three on a ‘side. It would cost 
you about $1 to have two sacks made up, 
such as are shown in the illustration above, 
in which these curtains could be properly 
stored, free from dust and dirt, and not 
liable to shuffle about among an assort- 
ment of tools, tire chains and the like, 
which is their location in about nine out 
of ten cases. Most baggage compartments 


Curtain rolled around mailing tube 


are dust catchers and loose curtains will 
suffer. 

These sacks should be made about 20 
inches wide and long enough so that, when 
the curtain is rolled up it will just fit into 
the sack, so that the top of the rolled cur- 
tain is even with the top of the opening. 
Procure six paste-board mailing tubes of 
the proper lengths and roll the curtains 
around these tubes. 

It is never advisable to fold the cur- 
tains flat, as it will be practically impos- 
sible to crease them so that the mica win- 
dows will not be folded over at the creases, 
and it is this folding of the mica which 
eracks and breaks it. If the curtains are 
rolled about something such as the mailing 
tubes, this danger will be eliminated. 

Three curtains, rolled up as described 
above, should fit very compactly into a 
leather case of the dimensions previously 
given. This case can then be stored away 
in any convenient location in the car with- 
out danger of damage to the curtains con- 
tained inside. 

Mica Windows Cracked 

For the owner who reads this article, 
and decides to take the advice given, only 
finding upon examination that his curtains 
are already in bad condition, it may be 
said that curtains which are covered with 
oil and filth, providing they are not torn 
and the mica windows eracked, can be 
brought back into fair condition by a 
thorough scouring with Ivory soap. It will 
not harm the leather, or rather the imita- 
tion leather, as the latter material is uni- 
versally used, to scour it. 

If the mica is cracked and the curtains 
are torn about the fastenings, it would be 
the best plan to procure a new set of cur- 
tains and then set about to provide for 
them in a suitable manner so that there 
will be no need of going to that expense 
again. A set of curtains, properly cared 


SL A TR ee ES ee ene. 














oe Carrying 
ye eae Case to 
2 pce Protect 
: w ‘Windows 


Inexpensive carry- 
ing case 


for, should outlast the car itself. 

It is a regrettable fact that many of the 
ear manufacturers, especially the low- 
priced car makers, utilize such things as 
the side-curtains and other equipment to 
reduce the cost of the assembly. Probably 
they consider that curtains are not used 
enough to need any special attention as 
regards design to make them sturdy and 
dependable. The result is that many own- 
ers, when driving their cars in a wind 
storm, suddenly find one or more of the 
curtain fastenings pulling out from its 
moorings, leaving a tear in the curtain ma- 
terial, and rendering it practically useless. 

It is better to make the necessary altera- 
tions in the curtains to prevent this than 
to wait until it occurs. In many curtains 
there is an excuse for a reénforcement 
patch sewed into the curtain - material 
around the fastener, which is generally 
about as valuable as no patch at all. The 
owner who wants his curtains to be perma- 
nent should take them to a harness maker 
and there have genuine leather reénforcing 
patches sewed around all of the fasteners. 
With this done there will be no danger of 
torn curtains, and if the patches are neat- 
ly sewed onto the inside of the curtain, 
they will not be unsightly. 

The proper care of side curtains is a 
good subject for the garage man to preach 
to the owner who patronizes him, and side 
curtain cases carried in the accessories 
stock would undoubtedly net a good profit. 
When an owner drives his car into the 
garage for the night and, his curtains be- 
ing up, requests the garage man to take 
them down, it is the opportunity of the 
garage man to suggest to that owner in 
the morning that he procure proper pro- 
vision to care for his curtains. The gar- 
age owner who enjoys increasing popular- 
ity is the one who suggests things to the 
owner that will save him money. 











SCHEMATIC WIRING OF OWEN CAR 


Explanation and Diagrams Showing Oper- 
ation of Magnetic Speed Change 
LMHURST. N. Age— 


Kindly show the schematic wiring of the 
Owen Magnetic car.—A. 8S. Kingman. 





The connections are shown in Fig. 7. It 
will be noticed that the motor on this 
position has a shunt field, opposed by a 
field in the battery circuit, making 
it a differential generator with an inherent 
self-regulating characteristic. On all other 
power control positions, but the high, the 
motor helps turn the propeller shaft, by 
taking current from the clutch generator 
in whose circuit it is included. At these 
times the slip in the clutch generator is 
greater than needed to energize it as a 
clutch, and the additional slip produces 
the current required for the motor, which 
it utilizes for giving additional turning ef- 
fort to the propeller shaft. 

Figures 4 to 6 illustrate the connection 
for these positions. The different grada- 
tion of speed and torque are controlled by 
the relative strength of the generator and 
motor fields. The weaker the generator 
field compared to the motor field the 
greater the slip and the more electrical 
energy goes to the motor for producing 
greater torque. 

Fig. 4, showing the first power control 
position, shows the generator field shunted 
so as to weaken it, while the motor field 
is full strength, being unshunted. 

Fig. 5 shows both fields unshunted, but 
the motor field is still the stronger, due 
to its being wound with more turns. 

Fig. 6 shows the generator field un- 
shunted, but the motor field shunted, by 
means of which it is weakened as com- 
pared with the generator field, in which 
case it gives less torque for a given cur- 
rent, but also less counter electro motive 
force, and therefore less slips at the gen- 
erator. 


series 


There are from three to four positions 
of shunted motor field in different amounts, 
each step bringing it closer to the high 
speed position, where both armature and 
field of the motor are cut out of the gen- 
erator circuit, and the generator acts as a 
clutch only, as previously shown in Fig. 7 

Besides the positions of power control, 
there is a neutral position, where the 
clutching effect is cut out, but the motor 
is so connected through a resistance as to 
act as an electric brake, in which case it 
becomes a generator, taking power to drive 
it, and so braking the car. This brake is 
most effective when the speed is the high- 
est, and is ineffective below fifteen miles 
per hour; it will hold the car on any moun- 
tain grade to 20 miles per hour without 
wear of any parts, and can be applied with 
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Schematic wiring of Owen magnetic car 


the car going 60 miles per hour. It can- 
not hold the wheels and there is little 
danger of skidding, as the braking effort 
disappears at speeds below 15 miles per 
hour. 

Fig. 2 shows the clutch generator being 
used as an engine starter; in this case, the 
field and armature connections are re- 
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versed so as to turn the engine forward, 
and the starting battery is included in its 
circuit. 

Fig. 1 shows another way of charging 
the battery; while the car is standing, 
this is done from the generator and a 
much higher rate of charge is possible 
than would be safe to establish for run- 
ning conditions. So that if, for any rea- 
son, the battery should be run down, it 
ean be brought up in a short time, as a 
high rate of charge is permissible for a 
battery that has not reached the gassing 
point and is not warm. 


VALVE-IN-HEAD MOTORED CARS 


Overhead Camshaft Should Not Make a 
Noisy Engine 





Garrettsvilie, O.—Editor Motor Age—Kindly 
give the names of the most prominent car 
manufacturers using valve-in-the-head motors. 

2—If this construction is the most power 
ful and most efficient, why has it not proven 
more popular especially since power and fuel 
1 aad are what manufacturers are striving 
or ? 

3—Can the valve-in-the-head, overhead cam- 
shaft arrangement be made to run as quietly 
as the usual L-head style? 

4—I understand that a _valve-in-the-head 
motor is approximately 25 per cent more power- 
ful than an L-head motor of the same ygen- 
eral dimensions. Is this true for ordinarv 
speeds or only for maximum speed and power? 

5—How do you account for this extra power 
from the valve-in-the-head type ?—Paul Love. 


1—Buick, Briscoe, Chevrolet, 
Dorris, Enger, Franklin, Grant, Inter-State, 
Marmon, Oakland, Oldsmobile, Pathfinder, 
Seripps-Booth. 

2—It has proven popular and is proving 
more so each vear. 

3—It can if properly enclosed and if 
the valves are kept properly adjusted. 

4—Fifteen per cent is a conservative 
estimate of the increase in power of a 
valve-in-the-head motor over a side-valve 
motor of the same dimensions. This holds 
good for all running speeds. 

5—More efficient intake and more com- 
plete exhaust of the gases, due to the loca- 
tion of the ports. 





Chalmers, 


Maximum Speeds and Powers 


Trenton, 8. That is 
the most power developed by the Chalmers 
6-30? By the Buick light six ? 

2—What is the maximum speed of the Chal- 
mers 6-30? Of the Buick light six? 

3—What is the best record ever made by a 
Buick in gasoline consumption? By a Chalmers: 

4—Which has the world’s record for speed, 
motor car, motorcycle, an aircraft or electric 
ear, and what is it? 

5—Is it true that all 1917 cars will have 
56-inch tread ?—Wright Moore. 


1—About 45 horsepower in both cases. 

2—The maximum speed of these cars is 
somewhere around 60 miles per hour. 

3—We have no data on these points. 
You could undoubtedly get it by writing 
the factories. 

4—Motor ear. Duray in Fiat. 
per hour, unofficial. 

5—Practically all. 
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Fig. 8—Method of lining up Hudson wheels 


mobile Chamber of Commerce was instru- 
mental in bringing about standardization 
in this particular. Practically all makers, 
however, offer the 60-inch tread as special 
equipment for use on southern roads. 


THE WAY TO LINE HUDSON WHEELS 


Diagram and Explanation Showing How 
to Make Proper Setting 

La Salle, Ill.—Editor Motor Age—Kindly 
give the proper method of lining up the wheels 
of a Hudson 6-40, 1914 car.—F. B. Elliott. 

To line up the front wheels, the best 
way to do is to first jack up both wheels 
free of the ground. Then, taking a soft 
pencil or a piece of chalk, mark a center 
line on each tire by holding the marker 
against it when it is being revolved, this 
being shown in Fig. 8, and the pencil 
should be held steady so that the line 
will be as true as possible. Now measure, 
with a tape or long stick, the distance 
from the center line of one tire to that 
of the other, when the tape is the same 
distance from the ground as the hub. In 
other words, measure on the tire at a point 
that is in the same plane with the hub 
center. Now measure the distance from 
centerline to centerline directly back of 
the hub and in the same place. The front 
distance should be +; inch to % inch less 
than the rear distance, as shown by Fig. 
S, distance A being #; to % inch less 
than B. 

To check the rear wheels see that dis- 
tances so measured are the same both 
front and rear of the hub, and that the 
distance measured from center of front 
hub to center of rear hub on one side 
of the ear is the same as the correspond- 
ing measurement on the other side. In 
making this front to rear measurement, 
be sure that the front wheels are set 
straight ahead. 





Experience With a Substitute 


la.—Editor Motor Age— 
Some time ago my Stewart speedometer 
shaft broke and I ordered another of a 
supply house. One was sent to me lacking 
the Stewart trademark, and the excuse 
oered that they were out of the Stewart 
‘ink-chain type, and as the one forwarded 
vas giving good service they had taken 
the liberty of sending the substitute. The 
shaft on the substitute was like the stand- 
ard Stewart in every way but was of the 
coilspring type. 


Montezuma, 
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It broke after it had been used about 
25 miles, I returned it. The second one 
hardly ran a mile when it broke a swivel. 
Not knowing just where the trouble was 
I put on a new swivel and then the gear 
broke. I then went to the shaft and found 
it would catch in certain positions. I re- 
turned it to the jobber and asked for a 
genuine Stewart shaft or my money re- 
turned. I received a Stewart shaft and 
now everything works smoothly. No sub- 
stitute for me after this—W. E. McKee. 


WHAT IS THE BEST FINAL DRIVE? 


Engineers’ Opinions Too Diversified to 
Permit Statement 


Marshall, Okla.—Editor Motor Age—Kindly 
give the advantages and disadvantages of the 
three types of final drive: differential gear. 

2—If one of the rear wheels gets into deep 
mud, where no traction can be attained, and 
the other is on dry land, will a car equipped 
with a worm drive turn the wheel on dry land 
or will it remain still and the one in the mud 
revolve? 

3—How long has the worm gear been in 
use ?—A Subscriber. 

1—If it were possible to do so Motor Age 
would gladly list the advantages and dis- 
advantages of the various systems of final 
drive, but motor car engineers hold such 
a variety of opinions on these points that 
no positive statement can be made. 

2—The differential action in the ordinary 
worm-gear drive is the same as that in a 
bevel-type. The wheel in the mud would 
undeubtedly spin. 

3—Motor Age has no record of the first 
motor car to adopt worm gear drive, but 
it is safe to say that it was experimented 


with at least 10 years ago. 





THE BORE AND STROKE OF RACERS 


List of Motor Sizes of 1916 Speed Jobs 
Is Given 


Kahoka, Mo.—Editor Motor Age—What is 
the bore and stroke of the following cars: 
Sunbeam, Delage, Peugeot, Er- 
win, Crawford, Maxwell, Duesen- 
berg, Mulford Special, Fronte- 
nac, DuChesneau and Premier 
B+ G+ 

2—Give the pronunciation of 
Delage. B+ G+ 


3—When did they discontinue 
using the short stroke in racing 
cars, or did they ever use it? 
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Stutz used when his cars made the best time. 

2—-What size of wheel is used? 

3—State the relationship existing between 
the size of motor and the size and weight of 
balance wheel. Was this relationship altered 
in this motor and if so in what way 

4—-How many pounds per square inch com- 
pression has this motor?—Dr. Hale Thompson. 


The Stutz Motor Car Co. advises us that 
it is against its policy to furnish such 
data as you request. 


Overland System Illustrated 


Pomeroy, Ia.—Editor Motor Age—wWill you 
please show a diagram in the Clearing House 
of the U. 8S. L. system used on the 1913 Over- 
land model 69 T, showing the wiring between 
the battery starting switch, regulator and gen- 
erator, also wiring to lighting switch and 
lamps? Why are there five tetuainsie on the 
battery ?—A Subscriber. 


The Overland wiring diagram is illus- 
trated in Fig. 9. 


CAR BURNS TOO MUCH GASOLINE 


Old Carburetor Will Not Handle Present 
Low-Grade Fuel 


Lyona, K ave a 
model 18, 6-54 Chalmers Torpedo 1913 model 
which is not operating to best advantage. 

The car is in excellent mechanical condition, 
compression uniform, intake valves and guides 
new and close fitting, cylinders quite free from 
carbon, intake manifold and joints tight and 
free from air leaks, gasoline line and trap free 
from foreign matter, air line to gas tank tight 
and pressure on gas average about 1% pound, 
with 2 pounds as the maximum. Nearly new 
Bosch DU6 magneto handles the ignition with 
efficiency and all wiring is in good order and 
spark plugs are spaced properly at points. In 
short, the car is as good as the mechanics at 
the Chalmers Service Station in Kansas City, 
Mo.; could make it last October, but they failed 
to get proper operation without setting the car- 
bureter. for excessively rich mixture, which 
meant 5 or 6 miles per gallon of gas and quick 
loading up while running slowly or idling. I 
know of a car of this same model and type 
that gives 11 to 12 miles per gallon with less 
eareful driving. 

The trouble is this: The motor persists in 
missing and if carbureter is set to run fairly 



































4—-Which is the more success- 
ful, the long or short stroke?— METER 
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1—We are of the opinion that you reter 
to the racing cars under the names you 
list and we accordingly give the following 
data: Sunbeam, 3.21 by 6.14; Delage, 3.74 
by 6.29; Peugeot, 3.70 by 6.65; Erwin, 4 
by 54%; Crawford, 3% by’ 6%; Maxwell, 
3% by 6%; Duesenberg, 33% by 6%; Mul- 
ford Special, 3.6 by 6.6; Frontenac, 3.87 
by 6.375; DuChesneau, 3.26 by 5.50; Pre- 
mier, 3.66 by 6.625. 

2— Daylazsh. | 

3—Long stroke motors for racing pur- 
poses came into prominence in 1912, sev- 
eral motors of this type being evident in 
the Indianapolis entries of that year. 

4—The long-stroke is a fast motor. 


Specifications of Stutz Racer 


Kokomo, Ind.—In Motor Age, issue April 13, 
page 20. details of the Wisconsin racing engine 
were given. Would like further details regard- 
ing this car, and also what is the gear ratio Mr. 
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Fig. 9—U. 8. L. wiring circuit as used on Over- 
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well at one speed, it will miss and jump or spit 

back at change of speed. No one has been abie 
to find an all speed setting and an excessive 

quantity of gas is necessary, resulting in soote:. 

plugs that must be cleanea every few miles, a 
ry soot, not oily. 

The carbureter is a waterjacketed D4 1%%- 
inch Rayfield, factory equipment. Does Motor 
Age think that same is adapted to handle the 
present low grade gas in view of the higher 
grade for which it was made to handle in 1913? 
I have been considering the installation of a 
model R Schebler, and a Stewart vacuum gas 
system. In your opinion what would be the 
most efficient carbureter, regardless of make or 
price, under all conditions that could be had for 
this particular type of motor, embodying maxi- 
mum power and speed possibilities without the 
sensitive adjustments peculiar to the older 
model instruments? 

Do you consider the Stewart vacuum gas 
system adapted to this model car of large pis- 
ton displacement or do me A supply a special 
system for cars of large requirements, especially 
at high speeds? 

In view of the tendency to reduce piston 
weights in the late cars, would reasonable bor- 
ing of these heavy pistons, to reduce weight, be 
advisable, or would it give a tendency to over- 
oil. About what per cent is boring the pistons 
to a reasonable extent calculated to increase 
the revolutions per minute in a large motor of 
this or similar type? 

What speed should the stock cars of this 
model develop with 3% to 1 gear ratio? Good 
a average load, etc., 36 by 4%-inch 
tires % 

What is the maximum horsepower this motor 
is capable of developing under favorable condi- 
tions ?—D. E. Bacon. 


It is quite evident that the trouble is 
principally due to the carbureter not being 
specially designed for present grades of 
fuel. While Rayfield has a number of 
these old model carbureters out and doing 
good service, it is a fact that they were 
designed for much more volatile fuels, and 
since that model was brought out, later 
ones with many improvements to cope with 
present fuel conditions have been designed. 
The model G Rayfield is recommended as 
being adaptable to your motor, and is the 
latest Rayfield type. Perhaps you could 
make an equitable exchange. 


The old earbureter you are using does 
not adequately break up the fuel, and this 
results in more getting to one cylinder than 
another, with the irregular results you 
mention. Perhaps the adjustment has 
something to do with it also. 


Undoubtedly the Stewart vacuum fuel 
feed arrangement would be a big im- 
provement over the pressure system you 
are now using. Since leakage of air 
is apt to happen in a system of this kind, 
it is probably partly responsible also for 
your gasoline troubles. Leave the tank 
where it is and put a vacuum feed tank 
on the front of the dash, if such is pos- 
sible. 

We cannot recommend any make of ear- 
bureter as being superior to all others. 
It would be impossible to make any such 
arbitrary statement, for most any modern 
earbureter is good and is designed to cope 
with present low gasoline. 

You are not advised to rebore the pis- 
tons to lighten them. They were not de- 
signed for this, and such weight reduction 
might weaken them, besides which, it 
would be difficult to get them of the same 
weight, a necessity where balanced opera- 
tion is sought. If you wish to reduce the 
piston weight, which would undoubtedly 
assist the engine’s performance and add 
somewhat to the power, better install alum- 
inum pistons with any one of the well- 
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Fig. 10—Buick C-25 rear azle construction 


known makes of non-leak piston rings. 
Remember that the piston assemblies 
should weigh the same. 

This model Chalmers ought to be good 
for better than 60 miles an hour if in 
good condition throughout. This motor 
ought to develop around 50 horsepower, 
maximum. 


QUESTIONS REGARDING AMERICAN 


Adjustment of Buick C-25 Pinion Gears 
Explained 


Carlyle, Ind.—Editor Motor Age—In good 
condition what speed should an American Scout 
model 20 show? 

2——Where can parts be obtained for this 
car? 

3—How are the pinion gears adjusted in the 
differential of a C 25 Buick? 

4—-What is the maximum speed of the 1916 
Hupmobile? 

5—How is the tone of a Klaxon horn ad- 
justed ?7—S. G. Crow. 


1—Probably 55 miles an hour. 

2—American Motor Parts Co., Indian- 
apolis, Ind. 

3—There is but one adjustment in con- 
nection with this rear axle, and that gov- 
erns the mesh of the driving pinion and 
the ring gear. Remove the inspection plug 
on the left half of the differential housing 
just behind the rear propeller-shaft flange. 
Determine which way the pinion must be 
moved to mesh correctly. Remove the in- 
spection plate on the right side of the 
pinion flange, exposing a capstan adjust- 
ing nut. Also remove the spring lock 
which fits around the nut located at the 
forward end of the propeller shaft hous- 
ing. If the pinion is to be moved towards 
the center of the ring gear, loosen the 
forward nut and tighten the rear nut, be- 
ing careful to turn each nut an equal 
amount so as not to disturb the adjust- 
ment of the ball thrust bearings in the 
ends. If the pinion is to be moved away 
from the center of the ring gear, reverse 
the operation on the nuts. Be sure to lock 
the nut in place with the spring and to 
replace the inspection plate on the pinion 
flange before calling the job done. The 
construction is shown in Fig. 10. 

4—Between 55 and 60 miles per hour. 

5—A diagram and explanation. will be 
given next week. 


STRESS PLACED ON THE UNIVERSAL 
Reader Advances Argument on Strains 
Imposed in Different Gearset Locations 

Chicago—Editor Motor Age—I note in 
a recent issue of Motor Age your reply to 
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an inquirer who asked the following ques- 
tion: 

Is it not a fact that by having the gear- 
set built in unit with the rear axle as on 
the Studebaker car that it will cause much 
less strain and stress on the universal 
when pulling a low gear? 

You have replied that there would be 
no appreciable difference in stresses on the 
universal regardless of the position of the 
gearset. 


Permit me to offer a correction: The 
stress of any transmission member such 
as @ belt or shaft varies inversely as the 
speed, the power being the same. In 
other words, a motor car pulling on low 
gear and with the engine running at a 
comparatively high speed, would create a 
lesser stress in that portion of the shaft 
in front of the gearset than in the por- 
tion behind the gearset for the reason 
that the shaft in front of the gearset is 
turning at a much higher speed than the 
section of the shaft behind the gearset. 


With the gearset in unit with the rear 
axle, the universal would be in that por- 
tion of the shaft turning at a higher 
speed and would therefore be under con- 
siderably less stress than with the gearset 
in front of the universal; in fact the 
stress would be in exact inverse propor- 
tion to the speed of the two sections of 
the shaft, disregarding for the moment 
the small element of friction—A. M. Bar- 
rett. 


FIGURES ON CAR’S PERFORMANCE 


Reader Tries Mathematics to Prove One 
Make Superior to Another 


Beemer, Neb.—Editor Motor Age—In making 
comparisons of two cars, or any number of 
cars, I have figured out the following formulae: 
Take for example, the 22-70 Mercer and the 
1915 model Stutz roadster. This comparison 
is based on each car going the same distance 
in the same time and I would like to know 
Motor Age’s opinion as to its accuracy. 

Roadster, Mercer 22-70, four-cylinder, 3% by 
6% motor, geared 3.1 to 1.0 on fourth speed, 
direct, with 32-inch wheels and weighing 3,000 
pounds. Motor turns over 979.6 times, 1,102 
piston feet, in going % mile, and at this 
crankshaft speed it develops 24.7 horsepower, 
which gives 1 horsepower for every 121 pounds 
of car weight. 

Roadster, Stutz, four-cylinder, 4% by 5% 
motor, geared 3.2 to 1 on direct drive, third 
speed, with 34-inch wheels, and weighing 3,240 
pounds. Motor turns over 948.8 times in going 
1% mile, 869.7 piston feet, and at this crank- 
shaft speed motor develops 31 horsepower, 
which gives 1 horsepower for every 103.2 
pounds of car weight, 

The above gives an approximate comparison, 
figuring that motors have equal compression. 
However, it seems to me that another factor 
should figure in the above comparison and I 
maintain that as the crank throw on the 
Mercer is greater than on the Stutz; for equal 
crankshaft speed the Mercer would deliver 
about 1.22+ times greater than the Stutz. 

I wish Motor Age would carefully check over 
my figures, particularly that part where the 
greater crank throw figures in, and let me 
have its opinion regarding it. Is is not a fair 
comparison ? | 

Also, inform me where to figure in on a 
comparison where the motor compression is 
greater on one motor than on another. 

Perhaps it would be more accurate to figure 
comparatively the piston feet instead of the 
crank throw variance. ‘Faking the two above 
ears we find 1,102 piston feet in the Mercer 
and 869.7 in the Stutz, or 1.26+ greater in the 
Mercer than the Stutz. Could we figure 1.26+ 
times greater horsepower to the above Mercer 
over the Stutz, due to its greater travel in 
traveling the same distance as the Stutz and 
in the same time? 

f we figure cars on equal piston travel, 
some cars will go farther than others in the 
same length of time, due to differences in gear 
ratios, wheel diameters, and then, too, the 
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car weight must be figured in to make a fair 
comparison. 


Give me the weight, fully equipped with 
water, gas and oil and in touring trim of the 
present four-cylinder Stutz, four-passenger Bull- 
dog on 120 wheelbase, and of the new 22-72 
Mercer roadster on 115-inch wheelbase.— 
Grover Sharp. 


Motor Age cannot see that you have any 
basis for comparison of cars along the lines 
you mention. In fact, so many factors 
enter into a comparison of cars that no 
one has yet come forward with a formula 
that has been accépted. Just because 
one motor turns over a greater num- 
ber of times than another in traveling a 
given distance is no reason for its being 
in a better car, or not as good a car. The 
tires might be larger and that would affect 
the crankshaft revolutions in going a given 
distance, just as the gear ratio would af- 
fect it. Sometimes a comparison of cars 
is made on the basis of the number of 
horsepower per pound, it being logical to 
suppose that the one with the most power 
per pound would have the best perform- 
ance, obviously. 


You also say that the car delivering 24.7 
horsepower at 979.6 revolutions per min- 
ute, would, if considered at an equal en- 
gine speed with the one delivering 31 
horsepower at 948.8 revolutions, show 
greater power. This is not correct, for 
very obviously if the latter delivers more 
horsepower with less revolutions, if both 
powers are considered at the same crank- 
shaft speed, the latter will be the greater. 


You could not say that because one mo- 
tor had a greater piston travel per revolu- 
tion than another it has greater power. 
The bore and other factors would also 
have to be taken into consideration. The 
only sure way to tell whether one motor 
has more power than another is to test 
them on the block. 


Summing it all up, you can figure any 
way you want to and almost show by fig- 
ures that any car is superior to any other. 
It all depends upon how you figure. 

We are not in possession of the weights 
of these two cars. 


POWER IMPULSES IN A TWO-CYCLE 


Diagram Showing Tiring in Four-Cylinder 
Marine Motor 


Ellsworth, Pa.—Editor Motor Age—lIn the 
January 20 issue of Motor Age, page 81, Fig. 
4, is shown a diagram of the frequency of 
power impulses of four, six, eight and twelve- 
cylinder, four cycle gas engine. Will Motor 
Age show a two cycle, four cylinder gasoline 
motor, 3% by 7? 


29—-What would be the horsepower of a two- 
eycle, four-cylinder this size? 

3—Are there any two-cycle, four-cylinder mo- 
tors made and sold today? If so, who sells 
them? 


4—-Was there ever a two-cycle made with a 
splash oil system? If so, who made it?— 
James V. Mitchell. 


1—A diagram such as shown in Fig. 11 
would serve for a two-cycle, four-cylinder 
engine. The black portions represent the 
down stroke, which is the power stroke. 
Besides the explosion, there are also going 
on in the cylinder exhaust and inlet and 
in the crankease compression and exhaust. 
On the up stroke, represented by the white 
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portions, compression, C, is taking place in 
the cylinder and inlet, I, in the crankease. 

2—This would vary so, depending upon 
the various design features, etc., that it 
would be impossible to state. 

3—No two-cycle motor car engines to 
our knowledge. 

4—Yes. A great many of the two-cycle 
marine engines use splash. 


THE WEIGHTS OF PISTON METALS 


Aluminum Less Than Half as Heavy as 
Cast Iron 


Detroit—Editor Motor Age—What is the dif- 
ference in weight between a 3%4-inch cast iron 
piston and a 3%-inch alloy piston? 

2—What would be the approximate weight 
of a pressed steel piston 31% by 5% inches 
and %-inch thick?—James T. Kinz. 


There are approximately 4 cubic inches 
in one pound of cast iron, and 101%4 cubic 
inches in one pound of cast aluminum. Of 
course, pistons of the same diameter in 
both metals vary greatly in weight ac- 
cording to the design. Assuming, how- 
ever, that a cast-iron piston of 34-inch 
diameter weighs 2 pounds, then an alum- 
inum piston cast from the same pattern 
would weight a little less than half as 
much. 





This is only comparative and cannot be 
made accurate without knowing the weight 
of one or the other of the pistons. 
thus no current is being produced. 


2—Approximately 21%4 pounds. 


His Car Not Fast Enough 
Superior, Wis.—Editor Motor Age—I have a 


— 


Hupmobile, model K, 1915, and would like to 











Fig. 11—Diagram of power impulses in two- 
cycle motor 
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increase the speed of the car to at least 50 
miles per hour. It now runs a little over 40 
miles per hour. Would it be advisable to put 
in a larger gear, and what size would you rec- 
ommend ? 


2—What kind of shock absorber would be 
best to put on this car?—Lionel Larson, 


1—Not higher than 3 to l. 


2—Any of the well-known makes ought 
to work satisfactorily. 


DRIVING WITHOUT THE BATTERY 
Current May Build Up Enough to Burn 


Out the Windings 


Victoria, B. C.—Editor Motor Age—Every 
issue seems to contain a warning against run- 
ning the generator on a car with the battery 
disconnected. I have taken this subject up 
with several mechanics who have a good knowl- 
edge of electrical work and they all claim that 
it does not harm the generator at all; in fact, 
they say that when they have cars in their 
shops under repairs and the battery has been 
taken out for attention, that they start the 
motor straight off the generator and run it 
from that source. Something must be wrong 
with the information on one side or the other 
so I would like to have explained the exact 
effect of running the generator without the 
battery.—Victorian. 


With the ordinary type of shunt wound 
generator, there must be a system of reg- 
ulation to keep the current sufficiently 
low not to harm the windings. If the 
battery is disconnected the generator will 


build up a high voltage when the motor 


gathers speed, which is very liable to burn 
out the windings of the generator. Gar- 
agemen who tell you they start motors 
direct from the generators are afflicted by 
dreams of fancy. When the motor is not 
revolving the generator is stationary and 
thus no current is being produced. 


The starter cannot function without elee- 
trical current and the only place it can 
get it is from the storage battery. 


REAL SPORTSMANSHIP IN RACING 
Reader Agrees With Motor Age Editorial 
of June 15 


New York City—Editor Motor Age— 
The editorial in June 15 Motor Age ex- 
tolling the sportsmanship shown by Ralph 
de Palma at Chicago race is to be com- 
mended and de Palma richly deserves the 
praise you bestow upon him. 


There was another instance of sterling 
sportsmanship at the Chicago race which 
evidently did not fall beneath your no- 
tice as I failed to read any mention of 
it in your article describing the race. I 
refer to the action taken by Ralph Mul- 
ford in allowing both his Peugeot and 
Hudson to start, notwithstanding that he 
is not in sympathy with Sunday racing. 
Due to the refusal of A. A. A. officials 
to stand out for date specified in entry 
blank in case of postponement on June 
10th, Mulford had no opportunity to com- 
pete for either the Chicago purse or for 
points covering Master Driver prize. Nev- 
ertheless when he learned that Ricken- 
bacher was without a mount he offered 
his Peugeot to the man who is one of 
his most dangerous rivals for point prize, 
and also allowed his Hudson to run in 
order that a number of Hudson agents 
who came to Chicago would not be dis- 
appointed.—Sportsman. 
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Introduction of New Liberty Six 










— speculation as to the design and 
appearance of the Liberty car is now 
dispelled by the eoming of the car itself. 
The new car is to be manufactured in large 
quantity by the Liberty Motor Car Co., 
Detroit, one of the newcomers of last fall, 
which is headed by Percy Owen, prominent 
in the field as sales manager of the Chalm- 
ers company and later connected with the 
Saxon concern. Things have been moving 
rapidly since Mr. Owen organized his new 
company, and not only are the first cars on 
the road, but within a very short time the 
first production models will be coming 
through. 

The Liberty might be considered as new 
in body and general design, though its 
parts are mostly known to the motor-wise. 
It has a Continental six-cylinder engine, 
Delco electric equipment, Timken axles, 
Borg & Beck clutch, Detroit Gear and Ma- 
chine Co., gearset, Rayfield carbureter and 
Stewart vacuum fuel feed, among other 
features. At present only a five-passenger 
touring model is to be supplied, and this 
is to sell for $1095. 

Built on a wheelbase of 115 inches, the 
Liberty strikes you at first glance with 
its sharper angles and straighter lines than 
are usually to be found in the body shapes 
of the day, but these have been blended 
into what might be a colonial tendency, the 
various curves carefully proportioned to 
produce a harmonious effect. There is no 
bulge at the sides of the cowl, and simplic- 
ity at the front is brought out by the sharp 
edges of the rather high and narrow radia- 
tor, these being carried back by both the 
hood and the cowl. In addition, the car 
is hung low, and has a lengthy appearance. 

In addition to this unique body design, 
there is another point that immediately be- 
comes evident upon examination of the 
chassis. That is the extreme mechanical 
simplicity. By using the Hotchkiss type 
of drive through the springs, and by the 
placing of the emergency brake system 
forward on the transmission, a point that 
will be touched upon more in detail later, 
it has been possible to produce a chassis 


Touring car of new Liberty, showing straight line body 
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that is about the acme of ‘simplicity. No 
rods of any kind nor other complications 
are to be found back of the powerplant, 
with the exception of the one rod which 
controls the foot brakes on the rear wheel 
drums. An idea of this can be gained from 
a glance at the plan view of the chassis. 
The six-cylinder motor has a bore of 34% 
inches by a stroke of 4% inches, which 
dimensions give an N. A. C. C. rating of 
23.4 horsepower with a displacement of 
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Top view of tapered Liberty siz chassis 


June 29, 1916 


Selling for $1,095 


Car Has Conti- 
nental Motor, 
Timken Axles 
and Rayfield 


.Carbureter 


Plenty of leg room in Liberty driving compart- 
ment 


207.1 cubic inches, making it evident that 
there is plenty of power for the chassis, 
which is really very light. This power- 
plant follows usual Continental six-cylinder 
practice, with the single exception that the 
cooling system is of the thermo-syphon 
type instead of being by a pump. In 
changing to this simplified method of cool- 
ing, specially-designed water jackets were 
formed and rather unusual precaution 
taken against any restrictions in the water 
passages due to core sand, core wires, fins 
or other foreign matter. 


Built with the head detachable and the 
upper portion of the crankcase in unit with 
the cylinder block, a very rigid and sub- 
stantial construction results. Being integral 
with the bearings that carry the crank- 
shaft, there is no possibility of misalign- 
ment between the cylinders and the erank- 
shaft—a feature that is conducive of 
smooth running and absence of vibration. 
There are three main bearings for both 
camshaft and crankshaft, and the moving 
parts are balanced accurately, pistons and 
their assemblies being of equal weight 
throughout. 

Cast integral with the head is the large 
water outlet connection, and on the right 
are the valves and exhaust manifold as 
well as the generator and fan drive. The 
carbureter and starting motor are the main 
units on the left, the former bolting di- 
rectly to the cylinder casting high wp, 
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with distribution of the incoming gas 
through cored passages within the casting 
to the intake ports on the other side. This 
feature not only makes a simpler motor, but 
assists in gas vaporization due to the cylin- 
der heat around the passages. Valves are 


completely enclosed by two pressed steel 
cover plates. 

In line with stand Continental design, 
the lubrication system is a combination 
force-feed and splash arrangement, where- 
by the oil is forced through copper tubes 


















The Liberty gas tank has two com- 
partments, one being a reserve section 


direct to the main bearing and the 
timing gears by a horizontal plun- 
ger pump driven by an eccentric on 
the camshaft. This lubricant then 
drains back into the oil pan and 
maintains the splash troughs under 
the connecting-rods at a constant 
level. There is an oil pressure 
gauge on the instrument board and 
a filler gauge on the side of the 
crankcase. 

Liberty is among the first to be fitted 
with the new two-unit Deleo starting, light- 
ing and ignition system, in which the igni- 
tion distributer and coil are in unit with 
the generator, the whole being driven by a 
horizontal shaft on the right, and the start- 
ing motor is attached on the opposite side 
close to the flywheel housing. Starter drive 
is through the Bendix automatic shifting 
mechanism, which meshes a pinion with 
the flywheel gear when the starting cur- 
rent is switched on by a pedal, and auto- 
matically demeshes when the engine gets 
underway and the speed of the flywheel ex- 
ceeds that of the starter driving shaft. In 
connection with the control of the ignition 
distributer, a detail worthy of mention is 
the use of a flexible wire cable to turn 
the distributer on the principle of an 
antenous release. This does away with a 
complicated set of levers and rods ordinar- 
ily employed to actuate the distributer 
from the lower end of the steering column, 
especially when the distributer is on the 
Opposite side as in this case. 

Clutch and gearset are in unit with the 
motor, and they are arranged to go to- 
gether very compactly. This is due in 
large part to the simple single-plate 
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clutch. The plate runs dry and is held in 
engagement by a pressure of about 2,500 
pounds, which is obtained by stepping up 
the force exerted by a 200-pound spring 
by means of a series of levers. Thus it is 
practically an impossibility to have clutch 
slippage with such a large force holding 
the engagement, and at the same time a 
reducing linkage makes the throwout very 
light, it being possible to depress the 
clutch pedal with the forefinger. The driv- 
en plate is held in engagement between 
two wire-woven asbestos disks, and due to 
the clutch design, these can be used until 
entirely worn out with no detrimental re- 
sults. Adjustment is only a matter of re- 


pear 


Front view, showing radiator and straight hood 
lines of Liberty car 
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moving the clutch cover plate and shifting 
two bolts. 

A feature not often found on American 
cars is the emergency brake on the trans- 
mission shaft. This is just back of the 
gearbox and ahead of the front universal 
joint, bringing it about as close as it could 
possibly be to the brake lever. The brake 
consists simply of a drum on the shaft, 
with an external contracting band around 
it, this band carried by a yoke attached 
to the gearbox. The arm of the brake 
lever attaches directly to the brake rod, 
greatly simplifying the control. This type 
of brake, used extensively on foreign cars, 
simplifies the rear wheel brake system and 
obtains the added leverage of the rear 
axle gear reduction which multiplies. the 
braking effectiveness and makes it less ef- 
fort to stop the car. Further, both rear 
wheels get an equal retardation, there is 
less chance for brake rod rattling and by 
bringing the brake forward, adjustment is 
merely a matter of lifting the front floor 
board. The emergency drum is 8 inches 
in diameter by 2% inches wide, 
giving a braking surface of 63 
square inches. The service brake 
drums on the rear wheels have ex- 
ternal contracting bands, and are 
controlled in the conventional way, 
with the equalizer placed under the 
intermediate cross member of the 
frame. These drums are 12 inches 
in diameter by 2 inches wide. 

Having incorporated most of the 
mechanism with the powerplant, 
even to the bringing of the emer- 
gency brake forward, it is evident 
that the rest of the chassis admits 
of marked simplicity. The drive 
shaft, fitted with a universal at 
either end, is a tubular member 





Valve side of Continental motor and rear agvle opened to show 


spiral bevel gears in the new 


Liberty six-cylinder car 
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that is light in appearance yet amply 
strong for its work. It conveys the power 
toa Timken semifloating axle that has a 
pressed steel housing with axle tubes that 
are swaged and electrically-welded to the 
housing. The driving gears are of the 
spiral-bevel form, and a two-pinion differ- 
ential is fitted. The whole mechanism is 
earried on Timken roller bearings; two 
back of the drive pinion, one either side 
of the ring gear and one at each wheel. 
The standard gear ratio is 44% to 1. 

In order to take the drive and torque, 
as is required of them where the Hotch- 
kiss drive system is employed, the rear 
springs are of ample size, being 50 inches 
long by 2 inches wide, with the master 
leaves plenty large to care for their addi- 
tional duties. These springs go directly 
under the frame rails to give good frame 
support, and are semi-elliptic. The rear 
end of the frame rails are bent down to 
take the end of the springs, which go un- 
der the axle tubes. Thus the springs are 
almost flat normally and efficient spring 
action is obtained, while at the same time 
the body is hung low. The front springs 
are also of the flat type and measure 38 
inches long by 1%4 inches wide. 


Frame of Deep Channel 


Special mention should be made of the 
frame, which is not only of a deep chan- 
nel to form a rigid ground work for the 
body and running gear, but is a straight 
tuper from front to rear. This allows of 
a short turning radius of 20 feet, and at 
the same time makes a substantial support 
for the body along its entire length. The 
ehannel is 5 inches deep, has a width of 
21% inches and is made from %-inch metal, 
these dimensions indicating the sturdiness 
of this very important part of a car that 
is often neglected. Freedom from weaving, 
body strains and squeaks should result 
from the use of such a substantial mem- 
ber. 

Special attention has been paid the little 
detail refinements that mean much for the 
convenience of the car owner. At the 
sides of the windshield, for instance, it is 
often difficult to make the side curtains 
fit snugly. against rain or wind. To take 
eare of this, rubber strips have been pro- 
vided here as well as at the bottom of the 
shield, effectively sealing the compartment 
when the curtains are up. Then the door 
curtains are made to swing with the doors, 
making entrance and egress free without 
damage to the curtains. Dash instruments 
have been conveniently grouped, the steer- 
ing wheel placed so there is plenty of room 
for the driver, and leather upholstery has 
been supplied. 

Careful measurements show the driving 
compartment to have a distance from the 
front edge of the front seat to the dash of 
28 inches, and the front seat is 42 inches 
wide by 16 inches deep. To accommodate 
three, the rear seat measures 47 inches 
across and is 18 inches deep. Doors in 
front are 21 inches wide and 22 inches in 
the rear, and they are so hung that they 
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swing level; a valuable foresight in caring 
for the winter top, which will be provided 
for the car. 

Another feature is the specially-designed 
gasoline tank at the rear of the chassis. 
It incorporates a reserve compartment that 
holds 3 gallons, this being formed by means 
of a dividing wall perforated by two %- 
inch holes located well up toward the top 
of the partition. When the main tank is 
filled to the height of these holes, gasoline 
flows in to fill the reserve compartment, 
and two tubes, one on either side of the 
partition terminating in a three-way cock 
and leading to the main gasoline line con- 
stitute the simple control. Normally fuel 
is drawn from the main tank, but should 
this become empty, the control cock is 
turned and the reserve supply becomes 
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available. A two-way valve is provided. 

Grease cups on the spring shackles and 
at other chassis points have been tabooed 
in favor of oil cups. As an example of the 
installation of these cups, all shackle bolts 
are drilled and two small wicks are in- 
serted, the bolt being slightly flattened 
along the line of these wicks. It is ex- 
plained that the cups are easily filled with 
oil, and that it has been found that lubri- 
eation is more satisfactory this way. 

In addition to the five-passenger tour- 
ing car, the Liberty company expects to 
build on the same chassis a number of 
open and closed type bodies. Among these 
is a close-coupled four-passenger open road- 
ster, besides which there will be a town 
ear that is promised to be of elaborate 
finish, and equipped for maximum comfort. 


French War Repair Shops Models of Systematism 


(Continued from page 21) 


ice, it is not thrown into the junk heap 
and allowed to lie there. Its shafts are 
taken out, its ball bearings are separated, 
its gears, if of B. N. D. or other high- 
grade steel, are not thrown into the heap 
with cheap mild steels; the aluminum ¢as- 
ing is not flung in with the cast iron. 

The big open-air garage in which con- 
siderably more than a thousand war-worn 
cars are awaiting treatment is one of the 
most picturesque sights in connection with 
the war. There is such a variety that it 
needs a life-long connection with the au- 
tomobile industry of two continents to 
identify them without reference to the 
maker’s name plate. Every possible cause 
has helped to bring them to this common 
meeting place. 


Some are merely worn out from hard 
service; there are cases of collision, fire, 
water, high explosive shells, machine gun 
and rifle fire. A modern looking gray Pan- 
hard limousine appeared to have little the 
matter with it—its tires were intact and 
its body carried only the scratches which 
come of hard service. But when the rear 
door was opened a silent tragedy was re- 
vealed, for a shell had burst inside and 
the blood of brave men had dried on the 
floor and seats of that once elegant limous- 
ine. 

All the men connected with this depot 
are beyond the fighting age. The only 
one who could lay claim to youthfulness 
was the officer who had evolved the card 
index system. For years before the war 
he had been a salesman in Paris and Lon- 
don motor car showrooms and had been 
selected for this post on account of his 
organizing ability and his intimate knowl- 
edge of the features of all makes of cars. 
In the various departments were to be 
found engineers, foremen and testers from 
the leading French motor factories—men 
whose age or constitution would not allow 
them to undertake the rough work of the 
trenches, but who were capable of an hon- 


est day’s labor at a less dangerous occu- 
pation. The system of economy was spread 
to the tools with which the men worked. 
Tubular chassis built by Renault about 
1900 constituted excellent floats for mov- 
ing material about the yard when stripped 
of all their organs but the steering gear. 
Wheelbarrows with a ball-bearing motor- 
eycle wheel and a body made out of a 
truck side panel cost practically nothing 
to produce and were more satisfactory 
than the usual article delivered by the 
stores. The rough sheds which serve as 
offices and will have to be pulled down 
when the war is over, had windows taken 
from derelict hotel omnibuses. Chain- 
driven truck rear axles and springs, of 
which scores could be saved from the 
wreckage, were almost ideal for field 
kitchens. 

With this system in proper working 
order, a considerable amount of material 
is accumulated which cannot be used again 
in the rebuilding of cars. These comprise 
stocks of aluminum, copper, brass, sheet 
steel, high grade steels, mild steel, etc., 
all of which are sold to the foundries work- 
ing exclusively for the war department. 
The state monopolizes metals and elimi- 
nates private speculation. 


In conjunction with the central receiv- 
ing and dissecting department is a central 
repairshop. When this work was begun 
the repairshop officers were given a whole- 
sale wine merchant’s storehouses and 
yards and told to make the best of it. 
Within a few months those empty build- 
ings and deserted yards had been trans- 
formed into well equipped shops filled with 
all kinds of cars undergoing or awaiting 
repair. 

The road test department is similar to 
that of the big factories, for every chassis 
after assembly must go to the road to 
be passed by the tester. The authorities 
have at their disposal a remarkably good 
class of men for this work. 
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New %, 1-24 and 3-Ton Trucks Announced by Menominee 


Nn eee 


é 


Small Truck’s Price In- i> Seatac oe a ey 


creased $170 Over leone || ee 
Previous Model pe | ot) 


N top of the greatest production era 
that the Menominee Motor Truck Co., 
Menominee, Mich., has had since its origin 
in 1910 comes its announcement of three 
new models, one of which is a continua- 
tion of the previous %-ton truck with a 
worm drive axle instead of the helical gear 
drive, an entirely new worm drive 1%- 
ton known as the model H, and a 34-ton 
truck of new design, selling at $2,775. 

The price of the new %-ton truck is 
$1,295, an increase of $170 over the sell- 
ing price of the previous model of the 
same capacity. The chassis price of the 
114-tonner is $1,775. Other models sell at 
$2,240 for the 2-ton and a 1-ton at $1,575. 

The new model H, 3,000-pound capacity, 
embodies the several unusual features 
such as shock-absorbing radiator support, 
auxiliary springs to prevent overtaxing of 
the main springs, automatic governor reg- 
ulating the speed of the trucks, and brake 
eveners of the universal type designed to 
eliminate the possibility of rods or yokes 
binding which have characterized previous 
Menominee models. 

The motor is Continental, three-point 
suspension unit power plant with 3%4-inch 
bore and 5%-ineh stroke. As in all mod- 
els in this line, the motors are fitted with 
Stromberg carbureters, Bosch magnetos, Brake eveners on the Menominee trucks and method of radiator support 
and employ the combination and force- 
feed system of lubrication. The new %- 
ton model EW has a 3% by 5 motor. 

The clutches are Brown-Lipe multiple- 
disk in both models, with gearsets of the 
same make, three speeds forward and re- 
verse. The smaller model has a 6 to 1 
ratio on high and the large truck 9% to 1. 
Timken worm-drive, floating axles with 
nickel steel shafts characterize both. 

Semi-elliptie springs front and rear are 
found in both models in addition to the 
auxiliary springs which take the place of 
rubber bumpers. The service brakes are 
external-contracting and the emergency 
internal-expanding. 

Maximum speed in the model H is regu- 
iated by the governor at 15 miles per hour 
and in the light truck at 25 miles per hour. 
the former is equipped with solid rubber, 
cemountable or pressed-on type tires 36 
by 3% single in the front and 36 by 5 
single in the rear. Tire sizes on the %- 
ton are 36 by 4 front and 37 by 51% rear, 


with an option offered of 34 by 3% front 
and 34 by 4 Menominee worm drive construction and rear axle suspension, showing auviliary springs in place 
y * rear. of rubber bumpers 
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Possibilities in High Compression Cylinder Construction 


W. F. Brown Submits Communication Giving Details of Motor 
Design to Overcome Limitations of Otto Cycle 





Section of cylinder of Browne motor con- 
struction 


O little amount of agitation has been 
N current recently among motor car en- 
gineers concerning the limitation of the 
Otto cycle motor, which is the form of 
four-cycle construction now universally in 
use, and a possible solution for this limita- 
tion in the form of another type of con- 
struction. 


The matter was first agitated by C. E. 
Sargent, in a paper he delivered before the 
Indiana section of the Society of Automo- 
bile Engineers. This paper was printed in 
full in the April 6 issue of Motor Age. Mr. 
Sargent brought out an unusual means of 
increasing the efficiency of motor car en- 
gines by the use of increased compression. 


The matter was again taken up by 
Arthur B. Browne and Herbert Chase in 
their joint paper delivered before the an- 
nual midsummer meeting of the S. A. E., 
and an outline of this paper and the dis- 
eussion which followed its delivery ap- 
peared in last week’s issue of Motor Age. 


W. F. Brown, of Chicago, now comes 
forth with a communication in which he 
details his ideas of a possible channel 
towards which motor car engineers can 
direct their efforts to perfect a motor 
which will allow more complete expansion 
of gases. The discussion is based on ex- 
perimental work that he has conducted 


along this line for a number of years. Mr. 
Brown’s letter follows: 

Chicago, Ill.—Editor Motor Age—The 
writer has been very much interested 
in the discussion of Mr. C. E. Sargent’s 
paper as to the possibility of increasing 
the efficiency of the Otto cycle by more 
complete expansion of the gases. 

It would seem that the solution of the 
problem will have to be approached from 
a different angle or angles for the reason 
that at the best only a small saving can 
be expected by the means suggested by 
Mr. Sargent and in unskilled hands it is 
quite easy to see where a further loss 
would take place than by the present 
method of throttling, and furthermore, 
thermal gains would very likely be off- 
set by mechanical complications. 

Price of Gasoline Factor 

Probably very few owners of motor 
cars would give this matter of thermal 
efficiency much thought if the price of 
gasoline were to remain say at 10 cents 
per gallon. So a solution is to produce 
a satisfactory fuel at a lower price than 
can be used in the present type of engine. 

Some years ago the writer became in- 
terested in the study of the internal com- 
bustion engines and took up the constant 
pressure of ‘‘Joule’’ cycle as having pos- 
sibilities and as this cycle, in the recent 
discussion, came in for some considera- 
tion, it occurred to me to call attention 
to a patent issued to me some time ago. 
In mentioning this I have only one object 
in view and that is to offer a few sugges- 
tions for the purpose of creating a further 
discussion of the cycle, bringing out more 
fully its good and bad features. 


The following is from the patent spec- 
ification: ‘‘In my improved heat engine 
the same is constructed and adapted to 
be operated on the ‘Joule’ cycle or sys- 
tem. The heat energy generated and 
later converted into mechanical energy is 
continuously produced in an _ internal 
chamber by the combustion therein of a 
suitable fuel combined with the oxygen 
of heated compressed air continuously 
supplied thereto and the mingling with 
the products of combustion of steam or 
vapor from the water-circulation jacket, 
thereby giving to the thus produced work- 
ing medium a greater degree of entropy 
or thermo-dynamic properties. 


When in use the compressed air supplied 
to the highly heated combustion chamber 
and the air-circulating jacket enveloping 
the latter not only supplies oxygen to the 
fuel to effect its perfect combustion but 
it at the same time protects the walls of 
the chamber against excessive heating and 
produces a partial reduction of temper- 


ature of the products of combustion while 
in the chamber, the air also mingling 
later with the products of perfect combus- 
tion. At the same time, too, the tem- 
perature of the latter is further reduced 
by the presence of the steam or vapor 
from the water jacket. 

It may be added that the temperature 
of the products of combustion may be re- 
duced or tempered by the use of com- 
pressed air alone but in such case an ex- 
cessive volume of air would be required, 
thereby to a great extent reducing the 
available power of the engine and obvi- 
ously decreasing its economy. 

Therefore, in order to overcome the dis- 
advantages or objections just referred to 
[I provide the combustion chamber with 
independent air and water jackets, as be- 
fore stated, by means of which construc- 
tion the gaseous working medium may be 
supplied with steam or vapor so as to im- 
part to it a greater degree or percentage 
of entropy or heat-carrying capacity than 
can be obtained by the employment of air 
alone. 

Greater Percentage of Expanse 

My improved heat engine is capable of 
producing a much greater percentage of 
expansibility and overload capacity than 
has been attainable in heat engines here- 
tofore devised. 

In fact its action is quite analogous to 
that of the steam engine in that the vol- 
ume of air admitted to the compressor, as 
well as the volume of working medium 
entering the working-cylinder of the en- 
gine, are automatically controlled by the 
governor, corresponding with the changes 
in the load.’’ 

The cuts show the application of the 
idea to stationary engine practice and 
were only worked out sufficiently for pat- 
ent office requirements. But the multi- 
cylinder V-type engine as now used would 
lend itself to this development of the con- 
stant pressure cycle, the combustion cham- 
ber and receiver being placed between the 
cylinders. Some of the cylinders would, 
of course, be used for compression. 

It does not seem to the writer that the 
proposed engine would be more complica- 
ted than the present engine as several 
accessories used at present would be dis- 
carded, namely: 

Magneto and spark plugs, 

Carbureter. 

Variable-speed transmission (perhaps). 

Radiator, fan and water circulating 
pump. 

As to thermal efficiency, why should not 
the proposed engine be as efficient as the 
present engine? The idea is to so ‘‘tem- 
per’’ the gases that they can be used in 
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an unjacketed working cylinder; in fact 
it may be possible to protect the cylinder 
from radiation of heat. The exhaust gases 
would be ejected at very low temperature, 
avoiding heat losses at that point. 

The water used in the combustion cham- 
ber could be passed through the air com- 
pressor cylinder jacket on its way to the 
chamber, so that practically all heat of 
compression would remain either in the air 
or water and be carried on to the combus- 
tion chamber and there mingle with the 
products of combustion or working fluid. 
The work of compression would, of course, 
be returned to the working cylinder. 
Therefore it would seem that if the two 
engines have the same thermal efficiency 
then the saving will be about in propor- 
tion to the difference in the cost of fuel 
used in each type of engine. 

Over 70 Per Cent of Heat Lost 

It.is generally stated that from 70 per 
cent to 80 per cent of the heat in the 
Otto cycle escapes in the: jacket water 
and exhaust gases and this loss in the 
proposed engine would be materially re- 
duced for there would be no water jacket 
on the working cylinder to carry off the 
heat, and the temperature of the working 
fluild at exhaust would be low, possibly 
not above 350 degrees. If the eyl- 
inders were designed with a stroke to 
bore ratio of 2 or more to 1, and 
clearance reduced to a minimum, there 
is no doubt but that an efficient engine 
would be the result. It may be stated 
here that theoretically there is no loss 
of heat in the tempering process, this 
is simply a mixing of gases and steam or 
vapor of different temperatures with the 
result of an increase in the final volume 
and lower temperature of a unit of com- 
pressed air which has been increased in 
both temperature and volume in the 
process of combustion. 

As the working fluid for all the cylin- 
ders is generated in one chamber, the 
process of feeding the oil to this chamber 
is a simple matter as compared to feeding 
the charge to each individual cylinder as 
is necessary in the Diesel type of engine. 

Of course, no scavenging stroke in this 
type of engine is required so it would 
have a power stroke per cylinder to each 
revolution. This should give a smooth 
and snappy action. 

As the amount of water evaporated in 
the combustion chamber is not large, the 
radius of action would be as large as at 
present; that is to say the fine charge 
would require renewal as frequently as 
would the water supply. 

In a recent issue of the ‘‘ Automobile,’’ 
\Ir, Napier takes up the ‘‘ Possibilities of 
Double Expansion Engine’’ and it would 
appear that the constant pressure cycle is 
especially well adapted to meet the require- 
ment of compounding. The Otto cycle 
engine must of necessity have a very large 
clearance in the high pressure cylinder 
and in a compound engine when the ex- 
haust from the high pressure cylinder 
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passes directly to the low pressure cylin- 
der the loss as shown by Mr. Napier is 
very serious—30 per cent to 40 per cent 
of the possible saving by compounding. 
This, of course, includes the loss of water 
cooling the low pressure cylinder. Prac- 
tically all of this loss can be saved in 
the constant pressure engine. In the first 
place the high pressure cylinder would be 
designed with the least possible clearance 
space. With the ratio of stroke to diam- 
eter of 2 to 1, probably the clearance 
would not exceed 2% per cent. 

If this cylinder were partially water- 
jacketed the jacket water would be ecar- 
ried into the combustion chamber and ap- 
pear again in the working fluid. In the 
second place it would not be necessary to 
cool the low pressure cylinder, as the gases 
entering this cylinder would be within a 
workable temperature. It must not be 
lost sight of that the working fluid pro- 
posed has a much higher specific heat 
value than the products of combustion in 
the Otto cycle. Probably all attempts in 
the direction of compounding the internal 
combustion engine when the Otto cycle has 
been used with the end in view of higher 
efficiency have failed to produce the ex- 
pected results for the reason that the heat 
losses are so large and the specific heat 
of the gas used so low that not enough 
heat is available for conversion into me- 
chanical energy. 

In comparing the Otto cycle and the con- 
stant pressure cycle it must not be lost 
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sight of that one is a four-stroke and the 
other a two-stroke cycle and that there is 
a 40 per cent heat loss in the cooling water 
in the Otto cycle which is wholly saved 
in the constant pressure cycle and added 
to this a large part of the loss in the 
rejected exhaust is saved. 

There are certainly some good features 
in the constant pressure cycle. Are they 
more than balanced by the advantages?— 
W. F. Brown. 





TO UNDERWRITE MITCHELL STOCK 

New York City, June 26—The Mitchell 
Motor Car Co. will acquire the business of 
the Mitchell-Lewis Motor Car Co., Racine, 
Wis., as a result of the forming of a syn- 
dicate to underwrite the capital stock of 
the present company. The syndicate will 
be composed of Ladenburg, Thalmann & 
Co. and A. G@. Decker & Co., and the issue 
will be of 125,000 shares of common stock 
without par value. The present capital is 
$10,000,000. 

This new financing will enable the com- 
pany to enlarge its production. The pres- 
ent output is about 15,000 cars a year. It 
is stated that the company will expend 
$100,000 in factory improvements so as to 
bring the production up to 30,000 cars a 
year. No change will be made in the di- 
rectorate, H. L. McClaren remaining presi- 
dent; W. H. Armstrong, secretary; F. L. 
Mitchell, treasurer; and J. W. Bate, first 
vice-president and chief engineer. 
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Brown’s motor designed for stationary use but applicable to motor car construction, according 
to the ideas of the designer 
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Manley compound air compressor 


IR compressors, hand presses, portable 
benches, and steel engine stands con- 
stitute the new line of garage repair acces- 
sories manufactured by the United Engine 
and Mfg. Co., Hanover, Va. The compressors 
are made in both single-cylinder and com- 
pound designs, the latter being featured. 
The low pressure cylinder of the Manley 
No. I-C compound compressor has a bore 
of 3%, inches and the high pressure 2% 
inches. The air is first compressed in the 
large cylinder to about 50 pounds per 
square inch; at this pressure and at about 
one-quarter of its original volume, it is 
delivered to the small or high compression 
cylinder, which again compresses it to the 
final pressure. The two-stage method is 
claimed to give higher efficiency, reduce 
wear and tear on the compressor and take 
less power to operate. The Every Way 
engine stand for repairing motors is metal 
construction throughout. The uprights are 
east iron, cored hollow with vertical slots 
in which two steel brace clamping nuts 
travel. The stand is universal in all ad- 
justments and will take any design or size 
of motor. 
Anti-Skid Chains for Every Tire 
The most pleasing feature of the re- 
cently introduced Hodges Anti-Skid chain, 
a product of the National Tire Chain Co., 
Grand Rapids, Mich., is the fact that you 
ean remove and replace the cross-chains 
with vour hands, eliminating the use of 
any tool whatever. The spoke lock prohib- 
its the wheel from excessive freedom in- 
side the chains, also giving them a great 
gripping power. These chains are very 
simple and easy to adjust under all weather 
conditions. Prices, per pair, are from $3.50 
to $15, depending on the tire size. Special 
truck chains, emergency tire chains for 
quick action when a boost out of a slip- 
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Hodges mud chain for emergencies and tire 
chain for regular use 


pery place is needed, and wedge mud chains 
for deep mud, sand or snow are also prod- 
ucts of this company. 


Centrifugal Pump for Fords 


The Hughes Bull Co., Detroit, Mich., in- 
troduces a new and useful accessory for 
Ford cars in the shape of a centrifugal 
water circulating pump. It consists of a 
neatly designed and efficient pump in com- 
bination with a fan driven through the 
regular fan belt. The pump is attached to 
the front gear cover of the motor in place 
of the arm which carries the fan, provid- 
ing for the adjustment of the belt exactly 
as in the regular equipment. A delivery 
of from 10 to 15 gallons per minute is 
claimed for the pump, enough to positively 
prevent overheating of the motor. The 
price is $4.85 complete ready to install. 
Gas-Heated Hot Plate 

For the motorist who likes to take his 
family or friends for a day’s outing, with 





A hot plate heated by Prest-O-Lite gas for the 
roadside lunch 





WATER PUMP 
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Combination centrifugal pump and fan for 
Fords 


a basket lunch, and who appreciates hot 
coffee or a fry of fresh-caught fish, the 
Prest-O-Lite hot plate, which operates on 
Prest-O-Lite gas, is compact, light and con- 
venient. It is a new product of the Prest- 
Q-Lite Co., Inc., Indianapolis, Ind. The 
hot plate is packed in a neat carton, 8 by 8 
by 5 inches, which weighs 6 pounds com- 
plete and can easily be stored away in the 
tool compartment or under the _ seat. 
Turned full on the stove consumes about 
314 feet of gas per hour and the heat of 
the flame is sufficiently intense to boil a 
quart of water in three minutes. The cost 
of operating is said to be about 20 cents 
per hour of actual use. The price is $4.50 
without the gas tank. 
Window Display Paintings 

Scenic paintings which may be used in 
arranging show window displays are made 
by Bert L. Daly, Dayton, Ohio. A large 
stock of paintings varying in both sub- 
jects and sizes are carried on hand so that 
any order may be filled immediately. Work 
is also done on order. Scenic effects are 
sold by the square foot, the price varying 
from 15 to 20 cents, according to the size. 
Paintings under 15 square feet are classed 
as panels and are sold for $2 and up. 
Self-Lubricating Spring 

The Fulton Sales Co., 910 Michigan Ave., 
Chicago., has introduced the Stanley self- 
lubricating spring with oil pockets pro- 
vided in the ends of every leaf so that the 
springs may be lubricated with an ordi- 
nary oil can. The pockets are provided 
with felt pads which retain the oil so that 
it is only necessary to supply lubricant two 
or three times a year. The action of the 
spring sufficiently distributes the oil 
throughout the surfaces. Prices for Fords 
are $4.50 up; Hudson, $5 up; Cadillac, $9.50 
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A belt on the tire to eliminate skidding 


up; Packard, $9.50 up, and other makes in 
proportion. 
Cotter Pin Puller 

May’s Cotter Pin Puller removes pins 
of any size at any angle, regardless of how 
inaccessible or badly bent they may be. 
It is marketed by the Service Shop, At- 


lanta, Ga. Pressing the handle operates a_ 


ratchet which acts on a rack, the front 
end of which is formed into a hook which 
engages the eye of the cotter pin. Press- 
ing the handle a few times draws the hook 
back and carries the cotter pin with it. 
The device is simple and powerful, and 
very little effort is required to operate it. 
Removing the pin in this way straightens it 
so that it may be used again, and the con- 
struction of the tool is such that it is im- 
possible to drop the pin from the tool. The 
price is $1.25, 
Tire Belt to Stop Skidding 

A recent invention now being marketed 
by the G. G. No-Skid Tire Belt Co., Se- 
attle, Wash., known as the No-Skid’m, con- 
sists of a substantial coneave belting 
wrapped about the tire shoe and guided by 
an idler pulley fastened to the bottom of 
‘the running board. ‘‘Lay your own road 
‘and pick it up after you,’’ is the principle 
of the novel device. It is claimed that 
tests have shown that tire mileage is dou- 
bled with the use of the device, and that 
absolute traction is assured in sand or on 
slippery pavements. Prices range from 
$22.50 to $37.50 per set, depending on the 
size of the tires. 
Steel Motor Truck Wheel 
The resiliency of the giant wheel manu- 
actured by the Giant Truck Wheel Corp., 
hieago, Ill., is maintained by placing the 
rubber in a position in the wheel where it 
cannot come in contact with any substance 
that would cause deterioration. It is 
claimed, therefore, that the wheel will con- 
tinue to be resilient no matter how long 
it is used. Economy is claimed for the use 
of the wheel beause the continued resili- 
ency reduces vibration, saving the chassis 
and motor. The wheel is made of cast 
steel and the tread from a combination of 
steel and wood which, it is claimed, will 
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Steel motor truck wheel of 
unusual design 


last two or three times longer than the or- 
dinary rubber tread. There is no flat sur- 
face to pull over as in pneumatic or solid- 
rubber tires. 
Roadway Filling Pump 

The new gasoline filling station manu- 
factured by the Western Oil Pump and 
Tank Co., St. Louis, Mo., is a cabinet-en- 
eased pump built of 5-16-inch cast iron. 
The doors overlap, making it weather 
proof, and they are fitted with Corbin six- 
tumbler locks. A small door at the bot- 
tom of the pedestal gives access to the 
drain cock of the filler chamber and to the 
pipe union. The pump is adjusted to meas- 
ure gallons, half-gallons, quarts or pints at 
a stroke. But two and one-half turns of 
the handle are required to discharge a gal- 
lon, giving an actual pumping capacity of 
13 gallons per minute. The gallon meter 
keeps an accurate check on all gasoline 
drawn up to 9,999 gallons, and a discharge 
register is fitted which automatically tal- 
lies every gallon pumped from 0 to 10 gal- 
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lons and is reversible from any point. It 
is in plain view of both customer and op- 
erator. 

Rimless Motoring Goggles 


Comfort, protection and perfect ventila- 
tion are claimed for the Shur-On autoglass 
being put out by E. Kirstein Sons Co., 
Rochester, N, Y. The flexible center-piece 
is strengthened by two concealed springs, 
preventing the lenses from drooping and 
reducing lense breakage. A loop in the 
bridge arm makes for easy and perfect 
adjustment. The lenses are ground, first- 
quality plano meniscus. The list price 
is $6. 

Pneumatic Grease Gun 


The Lewis Pneumatic Grease Gun is de- 
signed to handle lubricants of all consisten- 
cies from the hardest cup grease to the 
hardest cylinder oil, and may be used for 
fillimg or emptying gear boxes, differen- 
tials, ete. It is double acting and self fill- 
ing. It is 2 inches in diameter and 18 inches 
long, and is operated by compressed air at 
pressures of 50 pounds or more. There are 
two nozzles, one for fluids and the other 
for heavy greases. It is made by the Lewis 
Pneumatic Grease Gun Co., Chicago, IIl., 
and sells for $10. 


Automatic Spark Advance 

The Automatic Spark Advance Co., Mo- 
nadnock Bldg., San Francisco, manufac- 
tures a new device in which spark is au- 
tomatically advanced by the centrifugal 
action of four balls. The driving and 
driven members of the coupling are con- 
structed so that there are four V-shaped 
compartments in each one of. which there 
is a ball. One side of the compartment is 
part of the driving member, and the other 
part of the driven. As the speed increases 
the centrifugal force throws the balls out- 
ward, and forces the sides of the V apart, 
thus advancing the spark. 





asuring roadside filling station. Above—Well ventilated goggle for the tour- 


ist. Right—The Manley adjustable motor stand for use in garage repair shops 
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RUCK MOUNTS PIKE’S PEAK—On June 14th Pike’s Peak, famous mountain of the Rampart Range, which was discovered by Zebulorm 
Montgomery Pike in 1806 and successfully climbed for the first time in 1819 by the exploring party of Maj. S. H. Long, all but yielded its 


cog railway and leg muscle allegiance to a motor truck. The truck, 


highest highway as far as it was completed without a mishap and without an adjustment. 
At an elevation of 12,000 feet where the truck was finally stopped by falling boulders from the blasting which was in progress on the 
unfinished part of the road above, the timber line had been left behind and the truck stood within 2,108 feet elevation of the summit. 


ALE of Steel Plant Unsuccessful—The 

plant of the Hess Steel Castings Co., at 
Bridgeton, N. J., which was abandoned by 
the company when it moved its business to 
Baltimore, Md., was put under the hammer, 
but was withdrawn from sale after an un- 
successful attempt to get $25,000 for the 
property. The highest bid was $14,000 for 
the brick building, 70 by 320 feet, a two- 
story brick office building, several other 
buildings and twenty-five acres of land. 
All of the equipment except the electric 
furnaces was sold for junk. 


Jitneys Cannot Operate in Suburbs—The 
new jitney law in New Jersey has crippled 
transportation between Atlantic City and 
its suburbs. The jitneys first crippled the 
local trolley line so that it was forced to 
cut down its schedule to the suburbs, and 
now the new law forbids city licensed jit- 
neys doing business except in the limits 
of the city which licenses them, thus pre- 
venting further transportation to Longport, 
Margate or Ventnor from Atlantic City. 


Ford Parts Repair Locomotive—When the 
engine of the Norfolk express broke down 
at Georgetown, Del., the other day, a local 
garage man was an interested spectator of 
the efforts of the train crew to fix the break. 
Finally he offered to repair it and was per- 
mitted to try. Taking a bolt out of his 
Ford car, he put it in the big locomotive, 
where it was needed, and the train pulled 
away in a few minutes after having been 
stalled for over an hour. 


New School of Instruction—Bradley Insti- 
tute, Peoria, Ill., has arranged to give a 
special course in motor car repair work 
during the present summer school term. 
One hour and a half each day will be de- 
voted to practical construction work, and 
the mechanism of the modern automobile, 
from bumper to tail light, will be shown, 
demonstrated and explained. Practice in 
simple garage work, such as trouble shoot- 
ing, adjusting and valve grinding, will be 
given. 


Arizona’s 1917 License Plates—Arizona’s 
1917 number plates will be black with white 
numbers, and the head of a white-faced 
bull on the left side. This design, originated 


by Secretary of State Sidney P. Osborn, is 
intended to symbolize the cattle growing 
industry, second in importance in Arizona. 
The 1916 plates are copper-colored, symbolic 
of copper mining, the leading industry in 
Arizona. 


Pennsylvania Registrations—Up until the 
close of business June 12 the Pennsylvania 
State Highway. Department received in 
registration and license fees $2,002,462, as 
compared with $1,665,276 for the entire year 
of 1915. The estimates for the present year 
are $2,225,000. 


Milwaukee Plans Show—Plans for the sec- 
ond annual motor show held in connection 
with the Wisconsin State Fair by the Mil- 
waukee Automobile Dealers, Inc., are rapidly 
taking definite shape. The association has 
again leased the entire machinery building 
and will again charge a small admission fee. 
The building is one of the largest on the big 
state fair grounds at West Allis, 5 miles from 
the Milwaukee city hall. The fair will open 
Sunday, September 10 and close Saturday, 
September 16. There will be a motor racing 
program on Friday and Saturday. The tours 
committee is preparing for another big 
booster tour through Wisconsin to advertise 
the state fair show. 


Jail Intoxicated County Official—Charles 
E. Joyce, of Mt. Holly, N. J., and a free- 
holder of Burlington county, was arrested 
for driving his car while intoxicated. Under 
the New Jersey law there is no alternative 
but to send the culprit to jail for at least 
thirty days for this offense, but friends are 
making an effort to have the conviction set 
aside or leniency granted. 


Electric Motor Sparks Ignite Gasoline— 
An electric motor whose brushes were well 
worn gave out sparks that ignited gasoline 
on the floor of a Millville, N. J., garage and 
severely burned a mechanic, while the 
motor, valued at $125, was ruined by the 
flames. 


Every Third Family Owns Car—Every 
third family in the state of Nebraska owns 
a motor car, according to a report issued 
by Secretary of State Charles Pool. There 
are now registered with the secretary of 


a 2,000-pound International, carrying four men, ran up the world’s 


state 76,815 motor cars, which does not 
include 3,016 motorcycles. Motor car regis- 
tries during May totaled 5,650, and conserv- 
ative estimates indicate that by the end 
of September there will be in this state 
one car for every 2.7 families. 


Wisconsin Cars Total 110,000—John S. 
Donald, secretary of state, has issued speci-. 
fications for furnishing number plates for 
private owners, dealers and motorcyclists: 
for 1917, and it is interesting to note that 
the call for bids contemplates a registration 
of 130,000 motor vehicles by private owners 
of Wisconsin next year. More than thirty- 
seven manufacturers of plates will bid for 
the job. The contract will be for 130,000 
sets of plates for cars and 7,000 sets for 
motorcycles, in addition to 3,000 plates for 
dealers. Up to this time the secretary 
of state has issued in excess of 96,000: 
licenses to private owners, and there is no 
doubt that the early estimates of a total 
1916 registration of 110,000 will be realized, 
if not exceeded. 


Canada Grants Concession—Secretary of 
State J. S. Schmahu of Minnesota has had 
notice from the department of public works 
of Ontario, Canada, that with the co-opera- 
tion of Minnesota a reciprocal two-week 
order will be issued covering Minnesota 
licenses and drivers’ badges for twenty-one 
days. The Minnesota law allows thirty 
days. 


Scott Leaves Master Carburetor—J. Arthur 


Scott, formerly with the Master Carbureter 


interests, has been appointed Pacific Coast 
manager of the H. & N. Carbureter Co., New 
York, and has established headquarters in 
Los Angeles. 


Bids for Ohio Road Contracts—Bids were 
opened June 15 by the Ohio Highway Com- 
mission for the improvement of approxi- 
mately 150 miles of roadway in about a 
score of counties in the state. The bidding 
was quite spirited and it will take some time 
to tabulate the bids. The cost of the work 
is about $1,300,000. It is the third large let- 
ting of road contracts by the commission 
this year. 


Good Roads Day in Ohio—The first good 
roads day held in Ohio resulted in the im- 
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provement of a section of approximately 20 
miles of road in Allen county last week. In 
all 150 teams, ten tractors, a number of 
scarifiers, graders and motor trucks were 
used in the work. About 1,500 men volun- 
teered to work for a day. The work was 
under the charge of C. F. Rudisill, state 
director of the Ohio Good Roads Federation. 


Eastern Dixie Open in Fall—That the east- 
ern division of the Dixie Highway, from Cin- 
cincinnati to Chattanooga, which traverses 
the Blue Grass region of Kentucky and the 
picturesque Cumberlands, will be open to 
tourists late in the fall, is the expectation of 
the Dixie officials. With the completion of 
this section of roadway tourists will be able 
to travel from any point in the northeast 
straight through to Florida over good roads. 

Study Maryland Roads—With the intention 
of benefiting by observation, the New Castle 
county, Md., commissioners, who have 
charge of the roads, have just completed a 
tour of that section of Maryland east of the 
Chesapeake Bay, where they made a close 
study of roads. Maryland has been spending 
some money on road construction there, and 
there is a probability of some Delaware con- 
nections for some of the roads in that state. 


Yellowstone Trail to Atlantic—The Yellow- 
stone Trail Association has announced its 
route from Chicago to the Atlantic as fol- 
lows: Hammond, Valparaiso, Plymouth, 
Warsaw, Pierceton, Columbia City, Fort 
Wayne, Hicksville, Fremont, Bowling Green, 
Napoleon, Norwalk, Akron, Warren, Frank- 
lin, Oil City, Olean, Hornell, Elmira, Bing- 
hamton, Unadilla, Kingston, Salisbury, Nor- 
folk, Hartford, Putnam, Conn.; Providence, 
Taunton, Middleboro, Plymouth. 


Florida Road Fund Wins—The campaign 
for good roads won by a majority in Polk 
county, Fla., at the election held early in 
June. This gives the county a fund of 
$1,500,000 for building 220 miles of sand as- 
phalt roads through the county. Contracts 
have already been let for the construction of 
this system of roads. subject to the carrying 
of the bond election. The work, therefore, 
will begin at once. The material specified 
in the contract is for 2 inches of sheet as- 
phalt on a clay foundation, 4 inches thick 
after compression under a 10-ton roller. 


Pathfinding Jefferson Highway—Directors 
of the Jefferson Highway Association, head- 
ed by President H. H. Orme of the Minne- 
sota State Automobile Association, and J. D. 
Clarkson, Jefferson highway manager, on 
June 25 will begin inspection of the highway 
from St. Joseph, Mo., and three proposed 
routes in Minnesota to Winnipeg. The points 
on which the routes will be scored for choice 
are: Wealth and population of territory 
traversed; hotel and garage accommoda- 
tions; condition of roads, improved or unim- 
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proved; total mileage; soil conditions, topog- 
raphy, availability of material to build year- 
round roads; scenic value and points of in- 
terest. 


May Exports from New York—May exports 
from this city of cars and parts and tires 
totaled $8,501,163, as compared with $8,120,- 
672 in April. Cars and parts valued at $7,- 
146,232, were exported in May, while the ex- 
portation of tires totaled $1,354,931. Up to 
the week ending June 17, exports from this 
port amounted to $6,934,264, divided into 
$2,917,517 for commercial vehicles, $1,700,239 
for passenger cars, $1,251,161 for parts, and 
$1,065,347 for tires. 

Toll Bridges May Go—Governor Brum- 
baugh of Pennsylvania as selected chair- 
man; J. A. Campbell, New Jersey, vice- 
chairman, and H. W. Darnell, New Jersey, 
secretary of a joint commission to abolish 
toll bridges in Pennsylvania and New Jer- 
sey. The joint commission held its first 
meeting at Harrisburg June 13. There are 
sixteen bridges spanning the Delaware river 
that charge toll. An effort will be made to 
purchase two of them with the $200,000 ap- 
propriated by the two states for the purpose. 


Ford Ontario Output—It requires from 
twenty to thirty freight cars each day to 
handie the Ford company’s shipments at 
Ford, Ont. As the average train is com- 
posed of from twenty to thirty cars, the Ford 
company’s shipments average a trainload of 
cars a day. The largest day’s shipment so 
far this season was 314 cars. As most freight 
cars will only hold five Ford cars and many 
carloads go out containing three Ford cars, 
if the average number is placed at five cars 
then it requires sixty-three freight cars or 
two whole trainloads to transport this one 
day’s shipment. 


Kansas City Safety Zones Extended—Kan- 
sas City will extend its system of safety 
zones from the close-in downtown business 
district to the outside business districts and 
corners of heavy transfer traffic. The street 
commissioner has been instructed to paint 
the zones on Grand avenue and Fifteenth 
street, the two wide north-and-south and 
east-and-west thoroughfares, for a distance 
of about 20 blocks southward: and twelve 
blocks eastward from the center of the city. 


Gillette Tires August 15—Excellent progress 
is being made by the Gillette Safety Tire 
Co., Eau Claire, Wis., on the construction of 
its new plant and it is expected that the 
first tires will be coming through before 
August 15. The main building, the first unit 
of the proposed group, is 60 by 250 feet. It 
will be equipped with $30,000 worth of tire 
and rubber working machinery purchased 
from the Adamson Machinery Co., Akron, O., 
and the total investment at this time will 
exceed $75,000. 
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Chalmers Earning $300,000 per Month—The 
earnings of the Chalmers Motor Co., Detroit, 
Mich., it is stated, are running better than 
$300,000 per month. In 5 months the sales 
were more than twice the shipments of any 
1 year’s business. The sales department to 
date is several thousand orders ahead of the 
production. 

Guard Against Fires—Garages and other 
users of waste and rags accumulating oil 
have received notice from the state fire mar- 
shal of Wisconsin to guard against sponta- 
neous combustion, which has caused 127 fires 
resulting in an aggregate loss of $232,800 in 
Wisconsin since January 1. It is recom- 
mended that oily waste be placed in metal 
containers, where fire cannot spread, and 
that signs be posted directing employes to 
see to it that all oily material is thus prop- 
erly cared for each day. 

P. R. Mfg. Co. Under Receivership—Follow- 
ing the placing of the P. R. Mfg. Co., maker 
of motor car parts and accessories and elec- 
tric bells in the hands of a receiver last fall 
as a result of a disagreement among the di- 
rectors of the company as to the financial pol- 
icy to be followed by the management and 
the subsequent operation of the plant as a go- 
ing concern under the receivership of the 
Security Trust So., this city, it has now been 
decided by the Trust company that it will be 
more advantageous to the creditors and 
stockholders to sell the real estate of the 
corporaticn separately from the tools, equip- 
ment and stock. It was the original inten- 
tion to dispose of the property as a whole 
as a going business, but at the plant is said 
to be particularly suitable for many lines 
of motor car manufacture, it was thought 
best to sell it in the two parcels above 
named. 

Petition to Remove Tolis—An active en- 
deavor is being made by the citizens of York 
and York County to do away with existing 
toll roads, particularly with the toll on the 
Lincoln highway. Within the country are 
approximately 30 miles of Lincoln highway 
which are subject to a toll payment and local 
feeling is strong for its immediate abolition. 
Ever since the Lincoln highway has been 
given to the county, as the greatest and 
most prominent of its roads, Pennsylvania 
folk have resented the fact that their sec- 
tion of the road alone subjected the tourist 
to a toll charge. 


Franklin Adds to Plant—Ground has been 
broken for an extension of the plant of the 
H. H. Franklin Mfg. Co., Syracuse, N. Y., 
which will provide 143,000 additional square. 
feet of floor space. This is the fourth im- 
portant factory addition started by the com- 
pany within 12 months. Upon completion 
of the building the plant will have facilities 
for the production of fifty Franklin cars a 
day. 





‘TRACTORS IN MEXICO—In demonstrating the Knox tractor to the military authorities in New Mexico, it was put through a series of 

interesting maneuvers which included driving over a ditch four feet deep. The two Knox tractors are now being used by the engineering 
of eee in road building. The accompanying illustration shows one of the tractors hauling a Mogul grader which is Cutting 4/42 Inches 
ard- 


fall, 


packed soil and delivering it to the center of the road. 
motor equipment of every description is put to the most severe tests. 
of Mexico accompanied by one or two gasoline tank trucks. 


Due to the sandy condition of the country and the almost absense of rain- 
Trains Of motor vehicles are daily being sent into the Interior- 
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ERVICES FOR MOTORISTS—NOT FOR THE RELIGIOUS—The Dodge Bros., dealers in 
.Port Huron, Mich., have a novel salesroom and service station. 
church and is known as the Church garage, getting the name both from its former use and 
from Fred S. Church, who is secretary of the company. | 


AKLAND Branch Managers Meet—The 

managers of the six branches of the Oak- 
land Motor Car Co., Pontiac, Mich., were 
in session at the factory Thursday, Friday 
and Saturday of last week. This was the 
annual “get together’’ of the managers, to 
talk over past and future business condi- 
tions. While in Pontiac they were the 
guests of the Oakland officials. Those pres- 
ent at the gathering were E. J. Kilborn, 
Chicago; A. B. Tenbrook, Kansas City; R. S. 
Shoup, Indianapolis; R. L. Losey, Minneap- 
olis; Z. S. Vertner, Philadelphia, and W. R. 
Tracy, manager of the Michigan branch at 
Pontiac. 


Alma Garage Changes Hands—C. M. John- 
son, Alma, Mich., Ford and Overland dis- 
tributer for Gratiot county, has purchased 
the garage, supplies and equipment of A. C. 
Wyant, Reo and Chalmers distributer, on 
East Superior Street. 


Acme Tire & Repair Co, Purchased— 
Earle C. Seale and C. C. Van Veen, Detroit, 
have purchased the Acme Tire & Repair 
Co. business at 226 Jefferson Avenue. The 
company is to be renamed the Acme Tire 
& Supply Co., and headquarters will be 
at 1745 Woodward Avenue. The firm will 
do a general repair business and will handle 
tires of all popular makes. 


Porter Starts Tire Manufacture—Manu- 
facture of tires at the plant of the Porter 
Rubber Co., in Salem, Mass., was begun 
Friday. More than 200 men will find em- 
ployment there. 


Federal Business Extended—H. T. Dunn. 
president of the Federal Rubber Co. of 
Massachusetts, that has acquired the plant 
of the Federal Rubber Mfg. Co. of Cudahy, 
says the business is to be extended and 
several buildings will be erected. 


Grant to Bullid—Grant Motor Car Co. took 
out a permit yesterday for a $15,000 factory 
building, 180 by 520 feet, at 274 Colt Road 
N. E., Lisbon, Ohio. 


Pilllod Co. Bankrupt—The Pilliod Motor 
Co., of Toledo, Ohio, has filed a bankruptcy 
petition in United States Court. Liabilities 
$30,320.55 and assets $9,559.92. 


Bolt Makers in Grand Rapids—The Albion 
Bolt Co., Grand Rapids, Mich., incorpo- 
rated for $10,000, is to engage in the manu- 
facture of bolts and nuts for motor cars, 
with the making of other parts as a side 
line. The officers and organizers of the 
company are Mark Merriman, president; 
C. B. Hayes, vice-president; Otto Schwacha, 
secretary, and W. C. Morrey, treasurer. 


Chevrolet Awards Contract—The general 
contract for the erection of a new building 
for the Chevrolet Motor Co. in this city 
has been awarded. The structure will be 
50 by 122 feet in size, and when completed 
will be used for storage and shipping pur- 
poses. A one-story garage, 26 by 83 feet, 
is included in the contract, besides a ship- 
ping platform 18% by 183 feet in length. 


Body Makers Increase Stock—The Auto 
Body Co., Lansing, Mich., will increase its 
capitalization from $500,000 to $1,000,000, the 
increase having been authorized at a meet- 
ing of stockholders Monday afternoon. A 
209 per cent dividend was authorized for 
distribution among stockholders of record 
July 1, with a cash dividend of 5 per cent 
June 30. Increase in business for 1916 has 
necessitated another addition, now in pro- 
cess of building, which will double the shop 
capacity and add several hundred more 
men to the present force. 


Gas Makers to Build—The Prest-O-Lite 
Co. announces the immediate construction 
of a building for its especial use at Locust 
and Beaumont streets, St. Louis. The offices 
will be on the Locust Street front, and in 
the rear will be a service station for all 
Prest-O-Lite products. There will be a 
large motor driveway midway of the build- 
ing on Beaumont, so that cars to be served 
can enter the building. The building will 
be ready Sept. 1. 


New Motor Truck Makers—The firm of 
Boyer & Kendall, which has a small fac- 
tory in Daleville, has begun the manufacture 
of motor trucks, the first of which are now 
being placed on the market. An Anderson 
wholesale concern bought the first com- 
pleted truck that the factory has put out. 


it is in a remodeled 


Battery Makers Move Factory—The De- 
troit Battery Co., maker of storage batteries 
exclusively for motor cars, is now moving 
into its new factory, which is a 3-story plant 
of modern fireproof construction, each floor 
measuring 100 by 90 feet, the total floor space 
amounting to 25,000 sq. ft. It is stated that 
the new quarters will enable a production 
of 500 batteries a day, a big jump from the 
present production in the old plant of fifty to 
seventy-five batteries daily. The Detroit 
Battery Co. is now several years old, has 
a capital of $60,000 and makes its product 
in sizes to fit any make of car. 


Will Make Bodies—The Emerson-Branting- 
ham Co., Rockford, Ill., for 62 years manu- 
facturer of farm implements and now builder 
of the Big Four and Emerson farm tractors, 
plans to install about August 1 a department 
for the manufacture of motor car bodies and 
fenders. 


Disco Increases Capital—The capital stock 
of the Disco Electric Starter Corp. has been 
increased from $250,000 to $350,000, this en- 
abling plant expansion and increase of pro- 
duction. At the present time fifty Disco 
starters are being made per day, of which 
three-fifths are of the two-unit variety and 
the balance of the’ single-unit type. Con- 
siderable new machinery is to be installed to 
add greatly to this output, it is said. 


Kramer Changes Name—The name of the 
Kramer Governor Co., maker of a speed con- 
trolling device for trucks, has been changed 
to the Monarch Governor Co. The concern’s 
plant remains at Twelfth and Bethune Sts., 
at which the output is now about 150 instru- 
ments a day. 


Dort Buys Land—To take care of increased 
business, the Dort Motor Car Co., Flint, 
Mich., which has been building motor cars 
for about 1 year, and which is the out- 
growth of the motor vehicle building opera- 
tions of the Durant-Dort interests, has pur- 
chased several large pieces of land here, on 
which a $60,000 plant is to be begun imme- 
diately. All the buildings formerly utilized 
by the Durant-Dort Carriage Co. have also 
been taken over for the manufacture of cars. 
Besides, several lots adjacent to present fac- 
tory buildings have been acquired, for ex- 
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pansion of these plants. As evidence of the 
growth of the Dort factories, the carriage 
works was devoted to car manufacture in 
April, 1915, with a two-cars-a-day output, 
and today the production is 60 cars daily, 
with prospects of its being raised to 100 a 
day when present expansion is made. 


Receiver for Star Truck—Judge E. D. Kinne 
in the circuit court has appointed A. D. 
Groves, of Ann Arbor, Mich., receiver for 
the Star Motor Car Co., of that city, which 
produces a light truck. The receiver will 
determine whether or not it is advisable to 
continue the concern as a going business or 
sell it. 


Ross Increases Sales Staff—Additions to 
the sales staff of the Ross Automobile Co., 
of Detroit, are being made by President C. G. 
McCutcheon, the demands from dealers all 
over America having compelled the company 
to place additional leaders of the sales class 
in the field to care for the rapidly increasing 
territorial sales. 


Yale Makers in New Plant—The Saginaw 
Motor Car Co., Saginaw, Mich., which was 
organized and financed by persons in this 
city, and which is manufacturing the Yale 
eight for an exclusive selling agent, is now 
in its plant and expects to make first deliv- 
eries about August 1. The officers, all of 
Saginaw, are: J. A. Cimmerer, president; 
J. W. Grant, vice-president; W. C. Wiech- 
mann, secretary; H. E, Oppenheimer, treas- 
urer; L. J. Lampke, general manager. 


Paige Preparing Winter Tops — Although 
these are the days when the motor car own- 
ers are thinking only of pleasant touring 
under summer skies, the Paige-Detroit Mo- 
tor Car Co., anticipating the cold and stormy 
days that are to come next fall and winter, 
has already got its production of enclosed cars 
and winter tops well under way. Special 
efforts have been made to safeguard the 
promptness and timeliness of production as 
well as the exclusive character of this fea- 
ture of the Paige line. 


Foundry Purchases Site — With the inten- 
tion of tripling its present output, the Lake- 
side Foundry Co., Muskegon, Mich., producer 
of automobile castings, has purchased a fac- 
tory site on Western Ave., between Seventh 
and Eighth Sts., having a frontage of 270 
feet and extending back a block. It is the 
intention to build a structure measuring 75 
by 225 feet with a moulding floor 60 by 150 
feet. The present buildings are 60 by 90 
feet and the- working force fifty-five men, 
which will be considerably enlarged when 
the new quarters are occupied. 


Schwartz Joins Schavoir Rubber Co.—Ar- 
thur J. Schwartz has been appointed general 
sales manager of the Schavoir Rubber Co., 
Stamford, Conn., taking office June 26. He 
leaves the Automobile Tire Co. of New York 
and was formerly connected with the Conti- 
nental Caoutchouc Co. of New York City in 
the early days of the automobile’s develop- 
ment. The Schavoir company has recently 
been compelled to treble its capacity, and 
plans are now under way for a still greater 
extension. Mr. Schwartz for the present will 
be located at the Stamford plant pending the 
opening of a New York office. 


New Buick Chicago Branch Manager—D. A. 
Burke, long identified with the automobile 
trade has been appointed Chicago branch 
manager of the Buick company, succeeding 
EK. T. Strong. 

Smith Succeeds Stewart—The directors of 
the Stewart-Warner Speedometer Corp., Chi- 
cago, have elected C. B. Smith to fill the va- 
cancy caused by the death of J. K. Stewart. 
Mr. Smith was secretary and _ treasurer. 
Vice-president T. T. Sullivan has been cho- 
sen to assume additional duties of treas- 
urer, and W. J. Zucker has been elected a 
vice-president and secretary. Mr. Zucker 
has been elected a director to fill the va- 
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cancy in the board resulting from Mr. Stew- 
art’s death. L. H. La Chance has been 
elected chairman of the board. 


Milwaukee Motor Creditors Get Checks— 
The creditors of the Milwaukee Motor Car 
Co,. Milwaukee, Wis., bankrupt, are about 
to receive checks for a.third dividend of 20 
per cent, amounting to $53,598.73, declared 
at a meeting on June 16. At the same time 
a 100 per cent dividend of $7,179.89 was de- 
clared on wage claims, and a 10 per cent 
dividend on unsecured claims, amounting to 
$2,068.40, making a total payment of $62,- 
847.02. Final settlement of the bankruptcy 
is delayed pending the settlement of a claim 
of $13,062.35 made by A. J. Farmer, Detroit. 
A hearing was held on the claim and the 
matter left open for disposition. There is a 
sum of $15,000 left over to cover the claim, 
if granted. 


Overland Distributor to Expand—lIt is re- 
ported that the Overland Wisconsin Co., 
Milwaukee, Wis., owned by George W. 
Browne and state distributor of Overland 
and Willys-Knight cars, soon will establish 
a large branch house and service station 
for the benefit of the northern Wisconsin ter- 
ritory at Wausau, Wis. The company has 
taken an option on a site 60 by 120 feet at 
First and McIndoe streets, Wausau, and 
proposes to erect a four-story building of 


Akron, O.—Supreme 
Rubber Co.; capital 
stock, $25,000; incor- 
porators, Chester A. 
Teits, Dan Schmidt, T. 
J. Seibert, George L. 
Curtice and Max R. 
Read. 

Boston, Mass.—Non- 
Skid Co. of America; 
to manufacture motor 
vehicles; capital stock, 
$200,000; incorpora- 
tors, R. M. Clark, A. 
H. Harrington, A. C, 
Potter. 

Buffalo, N. Y.—Ellis-Smith Mfg. Co.; to man- 
ufacture motor car specialities; capital stock, 
$50,000; incorporators, J. W. Ellis, M. S. Ellis 
and S. M. Smith. 

Chicago, Ill.—Automobile Insurance Service 
Co.; capital stock, $5,000; incorporators, L. G. 
Hurd, G. D. Forkner, L. J. Lally.. 

Cincinnati, O.—Corcora Mfg. Co.; to manufac- 
ture motor car hoods, fenders, bodies and radi- 
ators, 

Indianapolis, Ind.—Motor Specialty Co.; capi- 
tal stock, $10,000; motors; incorporators: Theo- 
dore Rees, A. E. Johnson and Clinton D. Leek. 

Indianapolis, Ind.—Copple-Lilly Co.; motor 
car repair; capital stock, $2,000; incorporators, 
E. N. Copple, Cora Copple and Gustavus Lilly. 

Indianapolis, Ind.—Motor Specialty Co.; to 
manufacture motor car parts; capital stock, 
$10,000; incorporators, Theodore Rees, A. E. 
vohnson and N. H. Wible. 

















45 


that size. The investment will be about 
$50,000. It is stated that W. R. Stelling, 
Fort Atkinson, Wis., will have charge as 
branch manager. 


—G. J. Bates Joins King—At a banquet ten- 
dered to the district sales managers for the 
King Motor Car Co. at the Detroit Athletic 
Club, President Artemas Ward, Jr., an- 
nounced the creation of a new position and 
the addition to the King executive person- 
nel. 

G. J. Bates, for the past 10 years iden- 
tified with the tire business relinquishes his 
position with the Firestone Tire and Rubber 
Co. to become commercial manager for the 
King Motor Car Co. 


Plan Crankshaft Factory—The John Oben- 
berger Forge Co., organized recently with 
$200,000 capital by John Obenberger, lead- 
ing drop forge manufacturer of Milwaukee, 
has completed plans for its plant to be lo- 
cated at Sixty-third avenue and Lapham 
Street, West Allis, Milwaukee county. The 
main shop will be 80 by 150 feet and the 
power house 50 by 60 feet. The equipment 
will include a 100 Corliss engine, two 150 
horsepower boilers; a 75-kilowatt generator 
and three motors of 10, 20 and 40 horsepower. 
The company has announced that it will 
specialize in motor car forgings and will fea- 
ture finished crankshafts and camshafts. 


Indianapolis, Ind.— 
Wilbur Johnson. Co.; 
to manufacture and 
deal in motor cars, 
parts and accessories; 
; : capital stock $10,000; 
a incorporators, <a 
Baxter, W. C. John- 
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entaur Motor Co.; 
capital stock, $15,000; 
motor accessories; in- 
corporators, A. M. 

Robbins, S. O, Dugger, 
Cc. P. Mooney. 


Laporte, Ind.—Auto Power Company; capital 
stock, $35,000; incorporators, L. R. Russell, L. 
Darrow, E. . Van Dolsen. 

Milwaukee, Wis.—Federal Rubber Co.; pneu- 
matic tires and mechanical rubber goods; capi- 
tal stock, $10,000,000. 

New York—North American Rubber Co.; to 
manufacture tires, tubes, inner casings, etc.; 
capital stock, $230,000. 

Providence, R. I.—Atlas Machinery Co.; capi- 
tal stock, $30,000; incorporators, V. F. Kinne, 
Cc. A. Cunningham, 

Terre Haute, Ind.—Duplex Tread Tire Co.; 
capital stock, $10,000; incorporators: E. C. 
Meissner, Lucille Meissner and Samuel C. Boyer. 

ilmington, Del.—Metropolitan Motors; capi- 
tal stock, $1,000,000. 

Wilmington, Del.—Comet Automobile Co.; to 
manufacture all kinds of engines, motors, ma- 
chines, etc.; capital, $1,000,000. . 

Wilmington, Del.—Hawley Motor Car Co.; to 
manufacture, sell and deal in and with all kinds 
of vehicles; capital, $50,000; incorporators: F. D. 
Buck, George W. Dillman, K. E. Longfield. 

Wilmington, Del.—City Rubber Corp.; to en- 
gage in the manufacture and sale of tires, 
tubes, and casings; capital stock, $550,000; in- 
corporators, George G. Stiegler, N. T. Parsons, 
E. E. Wright. 


A BITING STORY ON CAR TOWING—Cameron, the man with the iron jaw, reverses the 


old practice of pulling teeth with a string. 


performed in San Francisco. 


He pulled the string with his teeth and on the 
other end of the string was a life-sized motor car. | 
year Silverton cord and the car was a Studebaker loaded to its capacity. 


The string was two strands of Good- 
This feat was 
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A Hybrid of Motordom 


ty 





This is the car of fifty-seven parts or more, built with equipment from many makes of machines 
by C. H. Williams, Goodyear representative 


HARLES H. WILLIAMS, the manager 
s of the Chicago branch of the Good- 
year Tire & Rubber Co., when he purchased 
his motor car, bought it in parts from 
many sources. As a dealer in tires he 
wanted to please the companies who make 
the cars whose owners buy tires from him. 
He would have liked to buy a machine 
from each of the different manufacturers, 
but this being impossible, he did the next 
best thing and bought some one part of 
the new car from several. 

The little 1,400 pound motor car that re- 
sulted from the tactful scheming of the big 
Goodyear official, is part Ford, part Mercer, 
part Buick, part Overland, part Stutz, part 
Hupmobile, part Franklin and so on. Not 
only that, but in the purchase of accessor- 
ies for his mongrel he favored almost 
every accessory firm extant. This politi- 
cal move was made possible by the need 
of radiator, magneto, carbureter, shock 
absorbers, wire wheels, speedometer, horn, 
top and starting and lighting systems. 





NEW HAVEN EMBARGO OFF 

Hartford, Conn., June 24—For the first 
time in several months local dealers are 
able to get their cars direct. The New 
Haven railroad has lifted the embargo. 
Heretofore, in fact, back to last February 
when the first pinch was felt when dealers 
wanted special cars for the annual show, 
all cars, or nearly all of them, were shipped 
into Springfield, Mass. Cadillac, Chalmers, 
Dodge, Studebaker, Hudson, Stearns- 


Knight and Overland cars were shipped 
to Springfield, where the unloading facil- 
ities are much better than in Hartford. 

The practice has been to send a crew 
of men to Springfield on the first morning 
train, unload the cars and run them over 
the road to Hartford. Various attempts 
were made to get around the embargo. 
The Overland-Hartford company did suc- 
ceed in getting two trainloads into Hart- 
ford. East Hartford, just across the river 
from Hartford, was not affected by the 
embargo and some cars for Hartford deal- 
ers came there. Reos were shipped to 
points in New York as well as East Hart- 
ford and run over the road. 





EFFICIENCY IN CONVICT SQUADS 

New York, June 24—Misdemeanant 
prisoners when working on the roads should 
be organized in unit squads, if the best re- 
sults are to be obtained. This is the con- 
clusion reached by James Leland Stamford 
after a nation-wide investigation of road 
work for misdemeanant prisoners conduct- 
ed for the national committee on prisons 
and the graduate department of highway 
engineering of Columbia University. 

In forty-four states, Mr. Stamford re- 
ports, county road work is carried on under 
the supervision of county commissioners; 
in other states it is under the control of 
the sheriff. These authorities are not 
trained for their work and the road work 
is costly and inefficient. The county road 
engineer should not be a political em- 
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ployee, but thoroughly trained for his 
work. He should have control of all the 
road work, whether convict or free labor is 
employed. 

Where convicts are worked each camp 
should be in charge of a competent super- 
intendent selected by the prison author- 
ities. He should have complete charge of 
camp equipment, sanitation, and discipline, 
with power to send a man back to the jail. 

Each camp should be divided into unit- 
squads with a leader to each squad. The 
squads should be encouraged to elect their 
own leader from among the prisoners. 
Special training may be given the squad 
leaders, who can take the place of fore- 
men or guards. Interest in the squad 
should be stimulated among the members, 
as loyalty to the squad will increase effi- 
clency and prevent escapes. 





MOTOR CAMP ON CANYON’S RIM 

Phoenix, Ariz., June 23—Arizona will 
have a townsite and motorists’ camp on 
the rim of the Grand Canyon, if Attorney 
General Jones, State Land Commissioner 
W. A. Moeur and State Engineer Lamar 
Cobb, who leave shortly for Washington, 
succeed in their mission. 

Their plan is to have the president va- 
eate three executive orders so far as they 
affect the townsite that is desired. One 
of these orders makes the canyon and sur- 
rounding country a national forest, one a 
national monument, and the third makes it 
a game preserve. A road will then be 
built to connect the townsite with the Old 
Trails highway at Flagstaff or Williams. 
As the state will exercise control over both 
the road and the townsite, it will then 
be possible to drive a moror car right to 
the rim of the canyon. This is forbidden 
by present government regulations. 

Prescott, Ariz., is establishing a free 
camping ground for motor tourists among 
the tall pines on the outskirts of the city. 
A pavilion and tents are being erected and 
water will be piped to the entire area. 





SNOW BALKS PARK ENTRANCE 

Idaho Falls, Idaho, June 23—Reports re- 
ceived from the representative of the 
Utah-Idaho Yellowstone Highway associa- 
tion at Old Faithful Inn, Yellowstone na- 
tional park, show snow still lying in the 
road but melting fast on the Continental 
divide between Geyser basin and Thumb 
of Lake, from the western entrance at Yel- 
lowstone entrance, as well as on the Cody 
and Gardner routes. It is expected that 
motor traffic will be permitted on the 
Western Entrance route clear through by 
Sunday. In all probability the Cody and 
Mt. Washington-Gardner routes will not be 
open until July 4, and possibly later in 
case of storms. Weather conditions on the 
western side are sold and backward, with 
same rain and snow in the foothills and 
mountains. Telephonic reports from the 
association agency in Island park, this side 
of Yellowstone entrance, give rain and 
some snow. 
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Big Things Are in Store for 
Dealers Who Represent 
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The “Biltwel” Line 


| 
| 


Watch the motor publications as well as the great national 
mediums forVelie newsof unusual importance at a near date. 


== Thedemand for Velie Biltwel Sixes, ise that there will be no advance. 
tripling the output of a mile of Velie The present season has proved very 
factory, has resulted in plans which clearly that the Velie Biltwel Six 
== mean big business for dealers cap- quality classes it with cars costing 
: able of handling the opportunity. hundreds more. 


If this means vou. we suggest that for workmanship—design—=mirror finish 
you get in a with us td details 7 deeP-tulted genuine leather and curled 
now. In the meantin? Velie dealess | "UT, SEOsters enone oq 


, , ments, it is unsurpassed at any price. 
== can advise prospects that they will ‘iid 
not have an opportunity to buyVelie To. aon — ri — — 


Biltwel Six at a less figure than its Roadster, $1045. Wire wheels on any 
low price today. We cannot prom- model, $70 extra. 


Velie Motor Vehicle Co., 113 Velie Place, Moline, Ill. 
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” Specially Designed for Busch & Ove rland 7 


SCHEBLER 





















































E claim the Schebler Model R carburetor 
special for Buick and Overland cars will in- 
crease the efficiency of any Overland or 
Buick and, furthermore, guarantee every instru- 
ment sold to make for greater power, better 
economy, easier starting and a smoother running motor. 


For particulars, call at any of the following Service Stations: 


The Equ _—— nt Co. “ os a les.. ... Weinstock, Nichols Co. 


Canadian 
ure Fairbanks : 
Cleveland. .Pennsylvania Rubber & Su “ew Co. D., a- ~ ancouver, “Me 7 e'00. ren 
St 876 Woodward Ave. yy SS She: 2 ulpm =? Sydney, Au stralia C. Swan Co., Ltd. 
DD. cessnassin eek hie 2021 Michigan Ave. ‘San nelsco. .. London, Eng. Fa A oll ks-Morse Co., Ltd. 
St. Loui Donn ccvcasentacsteansen Fred Ca maphe TT 


Wheeler & Schebler, Indianapolis, Indiana 
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C The Surveyor’ 


only rival for 
accuracy tO 


VAN SICKLEN 





SPEEDMETER 


“Built Like a Watch by 
2 Watchmakers” 
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VAN SICKLEN 


**» COMPANY ” 
ELGIN * ILLINOIS 
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“The World’s Best Carburetor”’ 


| 
Ina contest recently appearing in “Horseless | 
Age,” asking for the name of the World’s Best 


Carburetor, 430 replies were received. 
Of this number 300 contestants selected for this honor 
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Owners who equip their cars 
with Rayfields solve the prob- 
lem of high fuel cost; for a 
saving of 10 to 50 per cent is 
guaranteed in every instance; 
a fact with which dealers are 
familiar—a reason why deal- 
ers substitute Rayfields on demon- 
strators originally 
equipped with 
other carburetors. 





Car owners will enjoy 
reading our book, “A 
Spoonful of Sugar.” Ask 
us for a copy. 











1140 Michigan Avenue 
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A dealer in Tacoma states that 
the Rayfield installed on his four- 
cylinder demonstrator increased his 
mileage from 12 to 20, and on his 
six-cylinder the increase was from 
10 to 18 miles per gallon. The 
dealer also states that the Rayfield 
added wonderful flexibility and 
power. A _ private owner says: 
“twice as much mileage out of my 
gasoline, and no carbon trouble.” 








Absolute satisfaction or your money back. Order thru any dealer 


Findeisen & Kropf Mfg. Company 


2109 Rockwell Street, Chicago | 
BRANCHES: | ho 


WTP AAL- 
1902 Broadway tobi | 
NEW YORK 
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1191 Woodward Avenue 
DETROIT 
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The New 1917 Glide | 
Light Six 40 $1125 














Our 1917 Platform 


Omitting all “Glittering Generalities” 


W* are sensible of what our public expects of us, as builders of motor 
/ cars of the highest quality. We submit actual specifications of the 
I new 1917 Glide Light Six 40 for the critical analysis of men who sell 
| cars as well as of those who buy them. Begin with body design and end 
with weight of car. Can experts suggest any better standard by which 
general excellence can be measured? Judge the Glide from the stand- 
ard of Quality first and price last. 








7 











| The true Yacht-like Stream-Line body—un- Crowned Fenders; Rim Type Tire Carrier; 
| broken lines from the headlights to the rear Two-Bulb Headlights—conforming with city | 
| of tonneau; a Roomy Tonneau; Flush Type ordinances for dimming; Linoleum-covered | 
Mt Doors and Concealed Hinges; Superb Finish; Runboards; Storage Battery under Footboard; i 
| Goodyear Demountable Rims; Goodyear 34x4 Unit Power Plant; Nickel Steel Transmission i 
No-Rim-Cut Tires—non-skid on rear wheels; Gears in Aluminum Case; Stewart-Warner } 
| Rutenber High-Speed Motor, six-cylinder, Vacuum Gasoline Feed System; Westinghouse / 
344x5; 12 Plate, Dry Multiple Disc Clutch; Ignition System; Westinghouse Starter, Bendix | 
Spicer Dustproof, Self-Oiling Universal Joints; Drive; 18 inch Corrugated Walnut Steering | 


Tubular Propeller Shaft; Spiral Bevel Driving Wheel; One-Man Top—5 Bows; Rain Vision i 
Gears; Pressed Steel Rear Axle-Housing; Windshield— integral with body; Wheel Base, i 
Brown-Lipe Differential; Hotchkiss Drive; . _ 119 inches; Weight, 2700 pounds, | 


i Write or wire today for dealer’s proposition and open —- | 
i. % : Catalog on Request \ 


THE BARTHOLOMEW CO., 215 Glide St, Peoria HM. | 
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IN THE REDWOODS 
WITH A JEFFERY 


BOSCH 


IS THE NAME YOU MUST LOOK FOR 


FTER you have faced the pain of ignition breakdown—after you 
A have “forked up” for a magneto so as to have dependable ignition, 

you will have learned forcefully the necessity for looking for the 
name “Bosch” on the ignition system of the motor car you buy. 


No item of your motor car is as important as is the ignition system. 

No item is quite as puzzling or so seemingly mysterious as ignition. 

No individual accessory costs the car maker as much. 

None can make or mar your motor car so readily. 

For these reasons look—look for the name “Bosch” and insist on getting 
Bosch Magneto Ignition, for then you will have the ignition system 
recommended by the men who know—the highest priced system, to be 


sure, but the very best system, the system without a “Big Bogey Man” 
within itself. 


BE SATISFIED nt nc oO tae SPECIFY BOSCH 
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AUTOMOBILES ARE 


from 


SUFFERING 


“MOTOR DIPHTHERIA” 


The Litl Fiend Is a Sure, 


VER hold on your lap a 
sweet girl baby that was 
slowly suffocating from 

Black Diphtheria? 

Well, we did. 

Agnes was her name, Agnes 
Cropsy, and she was a Dear of a 
Babe! 

Her “Mom” and “Pop,” and 
all the neighbors stood around 
crying and wringing their hands 
when they saw sweet “Aggie” 
choking with the black mucus in her 
throat, and not one of them able to 
do a thing for her. 

We were scared blue, because we 
did love little Aggie. Then the doc- 
tor came rushing in. He cut a little 
hole into her throat and poked in a 
tiny silver tube. 

Aggie got her breath again 
through that tube, and somehow she 
held on till the Doctor melted the 
black stuff out of her throat. 

Aggie got well. She grew into a 
bouncing girl; annexed a “hubby” 
and had three of the darlingest 
“Kids” you ever saw. 

What ailed Aggie is just what ails 
most automobiles, they “need air,’ 
more air. They’re suffering from 
motor Diphtheria. 

We're the Doctor, and we have 
the little instrument that does the 
work, 


We call it the LITL FIEND. 





Once on always on. Needs no atten- 
tion. Takes care of itself. No adjust- 
ment necessary. Absolutely fool-proof. 





not, No. 2.—Shows how the air opening can be 
- TENS demonstrate the working of the LITL 








This shows the LITL FIEND enbensiat in size. 
One end screws into the intake manifold of 
engine. Air enters through automatic valve at 
other end. Drill a 11/32” hole, and tap threads 
with a %” pipe tap. The LITL FIEND can 
then be screwed in. 


Easy to attach. Used on any car. Lasts 
forever. 

Burns more air instead of gasoline. 
Saves money. Gives more power, speed 
and mileage. Cannot fail. 





We bore a little hole into the manifold intake of your 
choked-up automobile (just a bit of operation), we screw 
the LITL FIEND into the opening, and here is the result: 

More Power. 

Mcre Speed. 

More Mileage. 

Less Carbon. 

Less Gasoline. 

More ability to take hills on high. 

Better running motor. all around. 

Pretty good for the Doctor, and his LITL FIEND, eh? 

We should say SO. 








Cut No. 1.—Shows how the engine can be 
primed with gasoline to make starting easy in 
cold weather. It also shows the “Water Cure” 
for Carbon. 


PROVING OUR CASE 


To prove our case before your eyes, we lift the hood and 
A finger against the air opening of the LITL 


Your motor chokes up, gets that ‘‘smothered”’ feeling, 
and literally ‘‘dies’’ down 
We take our finger off, and your motor clears its throat 
and sings like the lark. 
It seems almost unbelievable that a device so small can 
do work so immense. 
pplied in a few minutes to a gasoline -——p the 
LITL FIEND will increase mileage from 10% to 50%, 
and at the same time give more power and speed on hills 
or on the level. 
any hills that you were unable to take on high before, 
become easy with the LITL FIEND on your car. 

One gallon of ag which formerly meant only 10 
miles, now means to 15; or, if formerly you were 
getting 15, 16 or 18 “aie ae gallon, your mileage will 
increase to 18, 20, 24, r 30. 

ora thing is sure and p+ will positively 
MORE MILEAGE, speed and power after the LITL 
FIEND has been attached to your car. 


Burns Free Air 


The LITL FIEND makes your car burn air that is free 
instead of gasoline that comes high. 

The mixture of gasoline and air, as it leaves the car- 
buretor on its way through the intake manifold to the 


Guaranteed Cure 


00 





prepaid 


ee ed 
Satisfaction 

or money 

refunded. 


guaranteed 





firing chamber of the motor, will be better if allowed to 
absorb additional fresh air. 

This is well known to every motorist. 

The LITL FIEND lets in the necessary amount of air 
automatically, and for every particle of air injected a 
certain amount of gasoline is saved. 

he LITL FIEND relieves the suction in the carburetor, 
and less suction means less gasoline. 

At very low engine speed, as when cranking, or when 
the engine is slowed down on a hard pull in high gear, 
the LITL FIEND automatically pend g shutting off the 
air, and allowing a richer mixture. 

in this particular the LITL FIEND differs from other 
similar devices 

With other similar devices it is necessary to close the 
air ‘vent in cold weather in order to start the motor. 


MAKES STARTING EASY. 


The spout of an ordinary oil can, filled with gasoline, 
may be inserted into the LITL FIEND and gasoline be 
1. into the intake manifold for priming. (See Cut 


This method of priming 4 more —— than through 
priming cups directly into the cyl 

As a primer alone the tire” FIEND is worth many 
times its cost to any automobile owner 


WATER CURE FOR CARBON 
The oil can may also be filled with water, and the water 
be injected through the LITL FIEND while the engine is 
running. The explosion converts the water spray into 


steam, which removes carbon deposits on the cylinder walls 
and piston head. 


This we call the ‘‘Water Cure’’ for carbon. 


Read What Others Say Who Have Tried 
the Litl Fiend 


The Litl Fiend is giving me more power and speed and 
milage per gallon of gasoline. A wise investment for any 
car owner. L. GORDON. 

Makes motor run better, smoother and quieter—more 
power on hills, more miles per gallon of . gasoline. 

EDW. W. GREENO. 

22 miles per gallon without Litl Fiend; 30.8 miles per 
gallon with Litl Fiend; 40% increase with Ford Roadster. 

Cc. E. HOMAN. 


Just arrived in Toledo from Cincinnati. Averaged 20 
miles per gallon without Litl Fiend, 28 miles per gallon 
with Litl Fiend. Motor running great. 

J. LANDMAN. 


Have been driving ten years. Litl Fiend is best device 
I ever saw. Glad to recommend it. 
GEO. W. SMITH. 


You can do as well 


—— Mfg. Co., ' 
: ept. M. A., Cincinnati, O. t 
Li immune find $2, for which please send me 
q one Litl Fiend 

If I am not absolutely satisfied with it you are to 
I return my money if I return the Litl Fiend to you I 


3 within 15 days. j 
B Name on cceccccscccvccsccctccvnesecceccccccccscccees 1 
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Dealers — Salesmen — Wanted 


The Litl Fiend is way ahead of any 
other similar device. Performance and 
price (only $2.00) make it a rapid-fire 
winner. Visit, wire or write if you want 
to make some real money. 


The White Mfg. Company 


Distributors 
Litl Fiend—Gaso-Tonic—Litl Sho-Fur 
Ohio 


Bodman_ Blidg., Cincinnati, 
Cincinnati 


REFERENCES 
Court House Savings Bank, 
DUN OR BRADSTREET’S 
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(DOUBLE-CABLE-BASE) 
RUCGCED (White) PLAIN (White) TRAFFIK (Black) PLAIN (Black) 


TREAD TREAD TREAD 



































BUILT FOR EXTRA SERVICE 


Attractive Sales Proposition for Jobbers and Distributors 


THE FEDERAL RUBBER CO. 


OF ILLINOIS 
FACTORIES: CUDAHY, WISCONSIN 


Manufacturers of Federal Automobile Tires, Tubes aig Sundries, Motorcycle, Bicycle and Carriage Tires, 
Rubber Heels, Horse Shoe Pads, Rubber Matting and Mechanical Rubber Goods 
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You Can Cut a LOCKTITE Patch 
to Repair ANY SIZE Puncture 


You can repair a nail-hole HETHER you have a nail hole punc- Or you can repair an 8-inch cut 
a area an ries i ture or a 10-inch gash in your tube, you RSS 

















—— 
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é 


can repair it with a LOCKTITE Patch. 
LOCKTITE Patches are more economical 
than ready-cut patches which are adapted 
for use on small punctures only. You 
simply cut a LOCKTITE Patch to conform 
to the size of the puncture or gash you have 
to repair. There is no waste. There is no 
delay, for anyone can make a repair with 
LOCKTITE anywhere, en tour, or at home 
in the garage. 

No tools are required to make a LOCK- 
TITE repair. All you need is a pocket 
knife to cut the patch, and your two hands 
to apply it. 


GUARANTEED! We guarantee LOCK- 


TITE will make a 7 

permanent — on any size aeo> er Just Stick It On 
car tube. e guarantee a KTITE . 
Patch to never burn off—to never leak. LOCKTITE Patches hold in 
Money refunded if not satisfactory. spite of highest air pressure, 
hottest roads and hardest serv- 
ice. LOCKTITE is the original 
canvas-backed patch. It is the 
only cementless canvas-backed 
patch. LOCKTITE is a cold 
patch. Applied either with or 
without cement. 
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You can cut a LOCKTITE patch 
to any desired size—no waste— 
no delay—always ready. 


100 Repairs 
for Less Than 
lc Apiece 


DETROIT 





Send 10c for 
Sample Sufficient 
for Several Repairs 

MICHIGAN 


: SUPPLIED IN 3 SIZES 
OUTFIT No. 1, sufficient to re- OUTFIT No. 3, sufficient for 50 


. . OUTFIT No. 2, sufficient for . . 
pair 250 nail punctures. Price, : Smee ordinary repairs. Price, com- 
complete, $1.60. 100 repairs. Price, complete, 90c. plete, 50c. 








Obtainable from most good dealers, garagemen, repairmen and supply 


stores. If your dealer cannot supply you, outfit will be sent direct post- 
paid on receipt of price. 


DEALERS: LOCKTITE is one of the fastest-selling toolbox 


* necessities of the year. Every customer needs it, 
and wants it. Car 


owners come back USE THIS COUPON 


ior more in Dig fe [CCC Cee ee See ee 
orders. Liberal dis- 1 LOCKTITE PATCH COMPANY, 

counts. Desirable Detroit, Michigan 

territory still open. 
Immediate action 
necessary. Wire or 
write today. 




















Enclosed find 10c, for which send me sample 
of Locktite sufficient to make several repairs. 
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Illustrating handy airtight container in which Locktite Patch Co. 
LOCKTITE is supplied. Fits in toolbox. Ready DETROIT, MICHIGAN 


for instant use. 


Street and City 
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This Month Devoted The Big Chance for 
to Furniture Dealers | Every Live Dealer 


During July we are putting special force Ban. 
to bear on furniture dealers, just as in W ARN J N [. The big live dealer—the leader in 
other months we are selecting individual- his vicinity is the dealer in Smith 
ized industries for the big punch. To Prospective Purchasers of Truck Attachments = orm-a-Trucks. Contracts from 
Thousands of furniture dealers, manufac- Since the introduction of the Smith Form-a-Truck, q 
turers, movers are having the Smith numerous imitations and many so-called truck “conver- dealers alone already total $13, 


a : ; sions” intended to secure results similar to those secured 000,000 and in practically every 
Form-a-Truck brought to their attention by the Smith Form-a-Truck attachment, have been placed : 


in the biggest sort of a way—just aS on the market. case the original contract has been 
Contractors were reached in June—aS Wwe control the basic patent rights to the chain-driventruck | doubled,and in many cases trebled 
Grocers will be reached in August. attachment and are prosecuting vigorously any and all in- 


The Smith F ae kj d fringements of these rights. For the benefit of buyers in within a few weeks after it was 
e smit orm-a-iruck 1S a rear en general, we wish to advise that usersare equally responsible originally signed. 
attachment which fits over the frame of with manutftaeturers of any infringing attachments. 


en strony oo = te a een ort Beware of Imitations!! The big reason is the success of 
wi inch wheelbase an ad- ‘ ee -_ - . sal ae 
ing space back of driver’s seat. Frame is the Smith Form-a Truck” the big 
channel steel, 4 inches deep, strongly re- — ao et as a 
ruck WNi1CN if} vOlume Or Dusiness 


inforced with three cross members and 
gusset plates at the rear. The double alone exceeds even the majority of 
jackshaft. Wheels are wood artillery type the most successful pleasure cars. 
with large spokes and Firestone solid 
Smith Form-a-Truck rear axle carries is the biggest proposition in the 
90% of the load. field — as a money saver for 
Form-a-Truck will show a four to one time wr —. es ° . : 
saving over horse drawn delivery and a 50%  1470MichiganAve. OS Chicago, Illinois rt ta — a om Write 
' : Nn. 
guaranteed truck of equal capacity. ocay se IS upo 


aan 














chain drive uses the Ford rear axle as a 

truck type tires 32x34 inches. The As a ee maker for dealers it 
Whatever your line of business, the Smith Suite 913, Smith Form-a-Truck Building, users it is setting new records in 
saving in investment over any other fully 

ama eS a ee ee oe 


if CUT THIS OUT—MAIL TODAY 


ee Re eee Te 


CUT THIS OUT—MAIL TODAY 


| 7. , I SMITH FORM-A-TRUCK CO. 
Seepaits °.3- Benith Forene euck Building, 913 Smith Form-a-Truck Building 
| 1470 Michigan Avenue, Chicago, Illinois. | 1470 Michigan Ave., Chicago, Illinois. 


Dear Sirs:—I am an automobile dealer and am in- 
terested in your dealer proposition. I will be glad to ] 


Gentlemen: —If you can prove to me that your Smith 
I have you take it up with me with the understanding 


Form-a-Truck is the cheapest transportation in the 
world, I am interested; so send me booklet—your ‘‘It 


— Your Delivery Problem.”’ No obligation on my | that this request incurs no obligation on my part. i 
| | REE Sse ee meme ' I sell ROE Ee Ne See ION AP ORE See pe cars; 7 
| BS GIBB. ccccccesces eT ee trucks | | ‘ isahial....;.. Sesith Feria-a-Trucks. 
| INGINB. 2 -ccccvcccccceccccccccccesscoscccccccces | : | ~e , 
| ID schist eekstcheniaccacesenenannasnksad | s if Me MP GS | 


I suggest as a good dealer... 2... cccccccccceces 
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Consider the Great Concern 
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Back of It and Back of You 


Suppose two competing cars are iden- 
tical in construction, appearance and per- 
formance on the road. Which car would 
motorists prefer, and .which would you 
choose to sell? 

You would say “there’s no choice,” un- 
til you found out who produced one, and 
who manufactured the other. 

For one maker might be strong, re- 
liable and permanent, while the other was 
If there was that one difference 
between the two cars your choice would 
require hardly more than a moment. 

So kindly consider this fact before you 
choose a car of this class: 

The double-strength forty-horsepower 
Stephens Six presents the utmost value, 
for its price. It is the product of a staff 


ps het! 
LY, aiii®) 
Basctssccens al 


=y 
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inch semi-elliptic rear spring makes it ride 
like the higher priced cars which have 
extra long wheelbase. 

And yet these are only a few of the 
features that make this car stand out above 
all competition. 


$19,000,000 Resources and 
Facilities 

But everything else being equal, this car 
would stand out, for it is backed by a great 
manufacturing concern with $19,000,000 
paid-up capital. And that means the 
Stephens Six is permanent—a car you can 
sell, and buyers can buy, without fear of its 
being discontinued. 

But’ a concern with such resources and 
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of expert engineers gathered together facilities can give more value im the car 
from some of America’s best known mo- itself. OA 
= tor car factories. It forecasts the car of So the Stephens Six is not only better c= 
CS 1917 in practically all details. It is strong, backed than most others, but is also better SS 
Sou light in weight, easy to handle and safe. built. aK 
; MZ Adjustable foot pedals enable women and It is around such a car that automobile Mia 
: 2/9); their daughters to drive it. The drive, like agents can build a better, sounder business. Ee 
; SS the costliest of cars, is through spiral, If you are interested, write for all the facts. = 
P beveled gears which adds to the strength, The price of the Stephens Six is $1125, , 
: durability, smoothness and quiet. A 54- free on board factory, Freeport, II. 
(= STEPHENS MOTOR BRANCH Cc 
; ya: OF MOLINE PLOW COMPANY Se: 
f We Paid-up Capital, $19,000,000 hy 
| VA Address Sales Office, Moline, III. W 
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Last spring we adopted the double-cowled body on the 
Moon Six-44. So quickly did it find favor with both dealers and 
owners, that we have selected this design for the new 1917 models— 
We the Six-66 and the Six-43. In addition to this feature, the 1917 body 
Hit design (Delauney-Belleville type) exhibits still further refinement. 
Hit Speed and power are expressed by its long, straight lines—and this 
impression is heightened by the smart, slanting windshield. 
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(We venture a prediction: So well has this design been received by 
the public that we believe by the end of 1917 every car of any moment 
will have followed our lead in the adoption of this double-cowled body.) 








Moon 1917 models will challenge attention and admiration in any 
company and under any conditions, 


But we have not stopped with the improvement of the body design. 
You will see in this further list of the principal 1917 features many 
other reasons for Moon desirableness. 
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MOTOR—New Continental-Moon high-speed efficiency type, developing, in the Six-66, full 66 horsepower 
(actual brake test). The Six-43 develops 43 horsepower (actual brake test). In each case tremendous 
power in proportion to its weight. 
: STARTING, ETC.—New two-unit Delco-Moon starting, lighting and ignition system. Bendix automatic drive 
: in connection with starting motor. 
UPHOLSTERY—Genuine tan Spanish leather, adding both to the beauty and the comfort of the car. 
j BODY—Delauney-Belleville type, with double cowl and slanting windshield. Big and roomy (Moon cars have 
; always been noted for their roominess in both front and rear compartments). The seats are especially 
designed to fit and rest the body. The Six-43 body is not quite so long as the Six-66, as space is not 
needed for the extra seats. 
REAR AXLE—Of course the spiral gear noiseless rear axle. : 
WHEELBASE—On the Six-66, 125 inches; and on the Six-43, 118 inches. It will be readily seen from this a: 
that these are big sixes—as big or bigger than many other sixes selling $500 to $600 more. - 


PRICE—Six-66, seven passenger, fully equipped, $1575; Six-43, five passenger, fully equipped, $1250. 


MOON MOTOR CAR COMPANY, St. Louis, Mo. 
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MID-YEAR 
MODEL 


$1325 


F. o. b. Racine 
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John W. Bate’s Surprise 


To Motordom in general, this latest Mitchell came 


as a great surprise. And the place it has gained is 
amazing. 


The efficiency which this car typifies has been a 
slow result. John W. Bate, the genius behind it, 
has done his work in quiet. And the facts you know 
now were never told until his work was done. 


His 17th Model 


The Mid-Year Mitchell is the 17th model built 


under Mr. Bate. It represents the result of 700 im- 
provements. 


The Mitchell factory is a John W. Bate creation. 
Its 2092 up-to-date machines are all of his design or 
selection. But this model plant, covering 45 acres, 
is a many-year development. 


So what seems now a sudden result has been really 
a slow evolution. 


The Right Basis 


What we have aimed at is to get the right basis... ~ 
We have aimed to build a high-grade car for ‘less: 


than anyone else could build it. 





And in 26 costly extras which other cars omit. 


A Lifetime Car 


But Mr. Bate’s efficiency doesn’t stop with that. 
He has stood‘ for a lifetime car. 


He insists on big margins of safety, on Chrome- 
Vanadium steel, and for oversize parts to meet strains. 


The New Mitchell has hardly a casting. But 440 
parts are either drop forged or stamped from tough- 
ened steel. 


There are six Bate-built cars which have averaged 
164,372 miles each, or over 30 years of ordinary 
service. 


Extra Attractions 


He has also stood for extra attractions. Before 
completing this Mid-Year Mitchell he had experts 
examine 257 Show models. Then he combined in 
this single car all the best of the new conceptions. 


He has made the Mitchell the most complete car 
on exhibit. It has 26 features which rival cars lack. 
Now.-we.are making these facts known to every 
motor car buyer. ‘This season alone we spend $500,- 

000 in national advertising. 
: The demand for the Mitchell has 





We now have the plant to do 
that. Here we build 98 per cent 
of the Mitchell under Bate effi- 
ciency methods. And no other 
plant in existence can build a simi- 
lar car at our cost. 

The result shows clearly in extra 
value. Ina price below any other 
car of like size, grade and power. 





$132 


For 5-Passenger Touring Car or 
3-Passenger Roadster 
7-Passenger Touring Body $35 Extra 


High-speed economical Six. 48 horse- 
power; 127-inch wheelbase; complete 
equipment, including 26 extra features. 


trebledin one year. And the facts 


F. o. b. behind it are just becoming known. 


Racine 

There are still many chances for 
dealers who deserve such an oppor- 
tunity. And we want to hear from 
them. 


MITCHELL-LEWIS MOTOR CO. 








Racine, Wis., U. S. A. 
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Pacific Coast Branch 
Master Carbureter Corporation 
922-24 So. Los Angeles St. 
Los Angeles, Cal. 
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“MASTER Feature 
that Cuts Your 
Gasoline /Bills 


HE Master Carbureter is an En- 
gineering Achievement— 


It is based upon asound scientific principle and 
has been developed to a degree of efficiency never 
before attained in Carbureter practice. 


The Master Distributor, for instance, breaks 
up the fuel so. thoroughly that vaporization is in- 
stantaneous and complete. 


The Master Control enables the driver to regulate the 
mixture as easily as he adjusts the spark—thus insuring 
perfect combustion at all speeds and under all sorts of 
weather conditions. 


And these two features—complete vaporization and 
correct mixture—justify the Master slogan—‘‘More Miles 
Per Gallon, More Power, More Speed.”’ 


A demonstration on your own car will 
quickly convert you to the Master principle. 


The Master Carbureter Corporation 
Detroit, Michigan 
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Study the illustration at the bottom of the page... Note the absolute ‘simplicity of the 
| AMES-TON Worm Drive Truck Unit for Ford cars, by: means: of which anyone can). 

: | transform a Ford car into'a one-ton truck in 30 minutes’ time. .Note particularly that ae 
with the AMES-TON it is not necessary to make:a jackshaft out of the rear axle, sere 


You will observe that the frame of the Ford ne 
becomes. a’ sub-frame im connection: with the 
AMES-TON. unit, through the use of only four 


i Take note of ‘the fact that the rear end of the Ford frame becomes 
| an additional cross member for the AMES-TON: unit. 


Note how the AMES-TON 


is connected with the chassis. of the Ford through use of only a 


Consider that the AMES-TON is not: only simply constructed and simple to attach, but 


The F. A. Ames Company, Inc. 
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The absence of any complication. whatsoever makes it an extremely easy matter to care 
for the AMES-TON. _AMES-TON is absolutely fool-proof. Jt cannot go wrong. 
Anyone of normal ‘inteiligence can attach the AMES-TON: without the use of any other 
tools than two hands and: a monkey wrench. parte eeneer 3 ae 










The constructional simplicity of the AMES-TON =~ 
ensures minimum operation “expense andthe: 
avoidance of frequent and costly repairs. SEE 








- a eee —_ 


2 | 
DEALERS-—AMES-TON-—the only worm: drive truck: unit——has already established | 
itself as the leader in its field: AMES-TON Dealers are getting the cream of the busi- | 
ness. Competition cannot touch them. We have a special offer for a limited number 
‘of new dealers who get in touch with us at once. Wire or write today. 





-OQwensboro, Kentucky 
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Simplest to Attach | 
Simplest to Take 
Care of 
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 @ OU get thousands of excess miles out of “Stronghold” tires be- 

cause we build thousands of excess miles into them at the factory. 
“Stronghold” tires are built by hand, under the personal supervision 
of experts trained for 18 years in producing wear-resisting rubber. 





And they are cured under an improved process that has no equal for 


preserving all the strength and durability of which high grade rubber 
and fabric are capable. 
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a : “Stronghold” tires are liberally guaranteed by us, and sold only by 
- Dealers who are thoroughly Reliable, and equipped to give you the 
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best attention and service. 








‘ _ 
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= Try just one “Stronghold” next time—the other three will follow in FS 
— due time — 
[ eaiiiiemenain s ——- 
—_— “ 
— : a «~_ 
— Tire Dealers =— 
et 5 Geen, 
cme “stronzchold” tires and tubes are making good everywhere. Put them on the cars of a few tn 
-_o-o of your Best Customers and compare results. Fortify yourself by taking on this specially —_—<— = 
good tire and going after the trade of car owners who demand The Best in tire service. —<—_ a 
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Write for open territory and our proposition 
of Exclusive Sale and Distributor Prices 


THE RUBBER PRODUCTS COMPANY 


18 years of experience in making wear-resisting rubber 


BARBERTON, OHIO 
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Perfect Lub rication 


The first cost of an automobile is important, but what 
does it cost you to run it? ‘That’s more important. 


Is your car laid up frequently — scored cylinders — 
burned out bearings—smoky spark plugs? 


Use Polarine 


FRICTION REDUCING MOTOR OIL 





A perfect lubricant that cov- 
ers even the remotest friction 
surface, protecting every wear- 
ing part and reducing friction 
to the minimum. Friction 
minimized means repairs 
minimized and increased 
power as well. 


Polarine flows freely at Zero 
and maintains the correct lub- 


ricating body ata any motor any motor 
speed or temperature. 


Order a half barrel today. It’s 
Cheaper that way than in 
smaller quantities. 








Standard Oil Company (indian) Chicago, U.S.A. 


Use Red Crown Gasoline and get more power, more speed, more miles per gallon 
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Speedway lype i 
Smooth Riding Non-Skid "6 
Double Tread—Double Wear 





In this new type tire you have a 
double wearing tread—two treads 
in one—that deliver almost double 
mileage. 


Not alone that this new type of scien- 
tific non-skid 1s as smooth-riding 2s 
a plain tread. “Inside fabric wear, 
such as develops in most non-skids 
is impossible in this tire because of 
its continuous unbroken’ contact 
with the road. 
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Non-Skid 
30x3% Non-Skid 
32x3% Non-Skid 
Rep.c: Non-Skid 
34x4 Non-Skid 
36x44% Non-Skid 
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From first to last superior in design, con- 
struction, materiai, workmanship, super- 
vision and satisfaction. 


Point for point, no better tires are built. 
| | ‘ : 
Made in non-skid only. Guaranteed for 


4000 miles. 


National Rubber Company 


Pottstown, Penna. 


Dealers and Jobbers, write tor particulars 


regarding exclusive territory, discounts, etc 
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STORAGE 
BATTERY 










Pilot 
Pilgrim 
Pecriess 

Pathfinder 
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The Center of Attraction 


It’s perfectly natural that over 150 car builders should merely say 
“Willard” and forget battery problems. 
By doing so they accomplish three things. 


Most important of all, they add to the salability of their car by 
assuring the owner of a reliable battery. 


They lessen their own service responsibility by relying on 800 Wil- 
lard Service Stations, every one in charge of an expert. 


And finally, they make it easy for the car owner by affording him 
the battery helps which the name Willard implies—free inspection, ad- 
vice, literature on care, and expert attention. 


Booklets R-9 and R-10 go into more detail. Write for them—they’re free. 


Willard Storage Battery Company 


Cleveland, Ohio 





New York: 228-230 W. 58th St Detroit: 1736-38-40 Woodward Ave. 


Chicago: 2524-30 So. Wabash Ave. Indianapolis: 316-318 N. Illinois St. San Francisco: 1433 Bush St. 
Atlanta, Ga.: 8-10 East Cain St. Minneapolis: 36-38-40 So. 10th St. 


Direct Factory Representatives in Philadelphia, Boston, Dallas, Kansas City, Omaha and Seattle. 
Service Stations in All Principal Cities in the United States and Canada. 
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“One of the Five Best Trucks Built in America”’ 
Get Your Money’s Worth 


D O you know what makes the engine, drive shaft and transmission independent of the 
main frame? What relieves these vital working parts from strains, twists, distortions 
and weave of the frame? What saves wear and tear on the engine? What prevents 
friction and saves fuel? What provides more power delivered to the rear wheels? What 
avoids troubles that put trucks in the repair shop? What allows the engine to do more work and to 


live longer? What keeps the truck in service and on the job? What saves the engine from being worn 
out by internal troubles and conserves all its service for actual pulling on the roads? 


The answer for ALL these questions can be found in one and ONLY ONE TRUCK —the JU. S. 


How can you get the MOST FOR YOUR MONEY unless your truck provides all of these money- 
saving and money-making qualities? 








Let us go more into detail and explain our EXCLUSIVE floating power plant; explain why 
it is mathematically certain that you are guaranteed greater returns out of your invest- 
ment in the U. 5S. Truck; explain why the U. S. Truck dealer proposition is the best. 


Seven years success. Established in 1909. 





The United States Motor Truck Co., Cincinnati, 0., U.S.A. 
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either the straight 
face or hour glass 


From 1% in 1913 to more than 50% in 1916 


These figures show graphically the acceptance of the worm 
gear type of final drive by the truck users of this country. Abroad 
worm gear was the dominant type of drive even before 1913 and 
today is accepted as practically the standard type of drive. 

Since 1913, when worm drives were given their first serious 
consideration in this country, this type of drive has steadily grown 
in popularity until more than half of all the trucks produced for 
1916 will use worm gear driven rear axles. 


This dominancy of worm gears is due solely to the greater 
efficiency of the worm gear type of drive judged from any stand- 
point. The average life of a worm gear is exceedingly high—it 
improves with use—it is extremely quiet in operation and requires 
little or no attention during its entire life. 


Baush Machine Tool Company 


SPRINGFIELD, MASS. 


Manufacturers also of Multiple Spindle Drills, 
Lassiter Stay Bolt and Bolt Turning Machines. 


When Writing to Advertisers, Please Mention Motor Age 





Worm surfaces 
accurate to within 
one - ten - thou - 
sandth of an inch. 
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bon and proof against its ee trast 


_ attacks. wawee eee 
OPC) is an oil—not a chem- Sit oe 

° . ° . sot, ye es Ss ; . * e 
ical. To apply it you simply warm peek cen cs: 
up your motor, remove spark plugs CARES Ste os 


and pour into each cylinder about 2 Se 
--ounces'of OFCO: Carbon Remover, let it set Meth ch TT 
for 5 minutes—then start your motor again ad Racer 
and watch carbon and dirt fly out of the exhaust VERE 
in heavy smoke. peace atin 
WE GUARANTEE THIS. If OrcO is used according bate ic yee 
to directions and fails to make good our claims, you may Pa Ren eat 
return the can and we will refund your money. pore 
OPCO has been TESTED AND ENDORSED BY LEADING Ta ae 
ENGINEER AUTHORITIES, Car Manufacturers, and over Sey 






! : gee os SD 
35,000 users throughout the country, as the most effective method iA See ee 
of removing carbon from cylinders. Re Reg Se Fit. 
We have an enormous number of testimonials on file, from a few wi aN ae 
of which the following extracts are taken: poe eeeness 
Buick Motor Co. (C. B. Durham, Mgr. Chevrolet Motor Co. (H. C. Dunning, eh: Ba rie 


Factory No. 1): Production Mgr.): : 
‘We tried this out on a car badly ‘Regarding the try out of your 
fouled up with carbon. It removed Opco Carbon Remover, as_ the 
it clean as a whistle. Of all com- writer is very familiar with these 
pounds I have seen tried, this is _ try outs and experiments with this 
the best, and I am going to keep Remover, I wish to state that our 
a can for my car from now on.” tests have proved to be entirely 


Sterling Motor Co. (W. H. Little, aa 

gr.): 

“The valves in my car were badly Peerless Motor Car Co. (R. J. 
clogged with carbon. I put some Schmunk): 
of your Opco Carbon Remover in ‘‘We applied the Opco, and the im- 
and the improvement was most provement noted was, to say the 
marked. I am instructing our least, wonderful. * * * It not 
Purchase Department to place an only simplifies the removal of 
order with you for some of this carbon from cylinders, but reduces 
Remover in order that we may the expense to a point that should 
have it on hand at all times.’’ make it extremely attractive.” 


if your dealer does not have OpcO, send us his name and $1.00, 
and we will see that you are promptly supplied. 


Dealers: Many dealers are getting lots of new customers through 
handling OpcO. Let us send you interesting particulars. 


American Oil Products Co. 


1426-38 Seneca Street 
Buffalo, N. Y. 
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It is the firm purpose and resolve of each 
workman in our organization that Columbia 


Axles shall go into use free from error or defect in 
construction. 


It is this spirit expressed in the terms of 
service given by Columbia Axles that contributes 


so largely to the enjoyment and pride of owners 
in whose cars Columbia Axles are incorporated. 


Freedom from racking axle noises; freedom 
from danger of breakage; freedom from the annoy- 
ance of frequent adjustments; all serve to enhance 
greatly the enjoyment of motoring and motor car 
ownership. 


Columbia Rear Axles are three-quarter floating-type construction. 
The brakes are correctly designed, large and powerful. Spiral Bevel 
Gears assure quiet operation with the highest efficiency in the trans- 


mission of power. 


A beoklet interestingly describ- 
ing the making of Columbia 
Axles will be gladly sent on re- 
guest. Acopy will prove of real 
value to any automobile Deaier, 
Owner or Repairman. 










CLEVELAND, OHIO 
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once BROTHERS 
ROADSTER 


When people speak of the car they 
invariably speak of its quality. 


This is something outside and above and 
beyond salesmanship and advertising. It is 
a spontaneous force at work which is greater 


than both. 


The gasoline consumption is unusually low 
The tire mileage is unusually high 


The price of the Touring Car or Roadster complete 
is $785 (Cf. o. b. Detroit) 
Canadian price $1100 (add freight from Detroit) 


Dooce BROTHERS, DETROIT 
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Kill It 
Don’t Muffle the Noise! 


Transmissions, no matter how well made, 
unless they are properly “‘bearinged’’ wear rapidly and run 
noisy. This is because the original setting of the gears be- 
comes disturbed by the bearings wearing down or because 
of the binding action of deflected shafts. 


S.K.F. Ball Bearings kill friction and noise. They 


do not require adjustment. Why?—because 

















(a) Each S.K.F. has a double row of balls providing extra carrying ca- 
pacity and greater safety. 


Sea PRR Rt A Dalim 





(b) The construction is such that there can be no binding strains in the 
bearing. Driving in intermediate, the jolts and shocks of hard service 
cannot cramp or wedge the balls. Both rows of balls carry the load. 


(c) The Balls and Races are made of Swedish crucible 
steel, unequalled for dependability and hard service. | 


5 sce Oe 


Si Rae 


(d) Superior workmanship and accuracy. The bear- | 
ing is as near frictionless as a bearing can be : 
made. . 


SS ISLA 
SIS Shh, 


When you buy a car—find out | 4 
whether it is ball bearing equipped. : Z 
It pays to know whether your car : 
will stand the gaff of hard serv- 
ice—and one way to make | 
sure is to look for S.K.F. Ball | 
Bearing equipped cars. If you 
are an automobile salesman we 
will be glad to provide you 
with a new sales argument. : : 
Write for “Ball Bearings as an | 3 
Automobile Sales Factor,” 
using your business letterhead. | 
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51000 CHALLENGE 


To Any and All Auxiliary Air Devices Now on the Market 


hills—over the most rugged roads—in the 
deepest sand, to determine once and for all 
whether any auxiliary air device is capable 
of equaling or surpassing the proved 
savings of the 














We hereby issue an unqualified Challenge 
to any maker of an auxiliary air device with 
claims as to Speed, Power and Mileage, 
similar to ours, to a test of merit under 
actual driving conditions—on the steepest 


Compensating Vapor Plug 


‘3 


You can attach in 5 minutes. Simply tap hole in Manifold 
| Fits any car—never wears out. and screw in the Plug. 


—OR YOUR MONEY BACK— 


The only condition is that only one adjustment of car- factors. Any manafacturer of an auxiliary air device 
buretor shall be made—no separate adjustment for speed who does not accept this Challenge at once has not con- 
A 
: 
: 





| which gives 

| 30% More Speed 

| 30% More Power 
40% More Mileage 


Less Carbon 


Parcel Post 


Paid 


Money Back 
in 30. days 
if not 
satisfied 














Sn 


—no separate adjustment for power—no separate adjust- fidence in his own device and therefore is not entitled to 
ment for mileage—only one adjustment to show all three the confidence of the public. 


Make Your Own Tests at OUR Risk—On Your Own Car—In Your Own Way 


guarantee you that it will produce at least 30% more speed, 
30% more power and 40% more mileage, for any car if the 
motor is in good condition. It gets at the very things that 


‘You are not interested in boulevard or flat road tests—no 
matter how official they may be. What you want to know is 
what you can expect under the usual conditions of driving 
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your Own car over all kinds of roads, in all kinds of weather. 
The COMPENSATING VAPOR PLUG has already passed 
through the most severe tests of skilled engineers, under 
adverse conditions—over the roughest and hilliest by-ways in 
Michigan through mud and sand and produced an even bigger 
oa, increase in speed, power and mileage, than we 
claim for it. 


But we are not asking you to buy the COMPENSATING 
VAPOR PLUG on the strength of any test except your own. 
We are taking away every element of chance by offering to 
refund your money at any time within 30 days of your 
purchase. 


If our claims were not cold facts, we could not afford to make 
this great ‘‘show me’”’ offer. You can’t say, ‘‘Well, it might be 
a good thing for some cars, but not for mine,’’ because we 


make your old car out of date—lack of speed—lessened power 
or gasoline consumption. It makes the liveliest new 
ear livelier. | 


The COMPENSATING VAPOR PLUG is not of the “all-day 
sucker’ type—nor of the complicated type that strangles your 
motor with a mass of tubing and piping. It is simple to install 
and just as easy to take off and remember that the COM- 
PENSATING VAPOR PLUG is patented and protected and 
that all similar devices are infringements. Why buy a pos- 
sible law suit from an unprotected imitator, when you can 
get the COMPENSATING VAPOR PLUG just as easily? 
We have sold 600,000 VAPOR PLUGS to dealers who know 
things that work when they see them and won’t buy anything 
else. Our business is growing by leaps and bounds, because 
we can guarantee things that are just as true as they are 
sensational. 


These USERS Prove Our Claims—Read Their Letters—Thousands More Like Them in Our Files 


Pronounces it O. K. Results Exceed Claims 


Detroit, Mich. 


giving 16 miles per gallon am one gallon 


1 allon 
34/2 Miles Per G of gas in the car with the plug making 


On an official test in this city I ran 


I find that the results exceed your 
claims in the flexibility of the motor, 
mileage per gallon of gasoline and power. 

H. M. POWER. 


28 miles per gallon 
DELTA AUTO CO. 
Expects Even ya 
The first trial gave me thirty mil 
the gallon, where I formerly had po is 
to 16. After proper Fyrom © of car- 
buretor, I expect to do even better. 


On a straightaway drive over country 34.5 miles on one gallon of gasoline, and 
roads I covered 32 miles on _ three- have been averaging about thirty miles 
quarters of a gallon of gasoline. But the to the gallon during winter months. 
thing that impresses me most is the in- ‘ H. J. HANEY, Mgr., 
creased flexibility—slowing down to three Here’s Real Economy Gas Appliance Co. 
miles an hour, and picking up without an St. Johns, Portland, Ore. T 
effort, and with no fear of stalling. That It increased our mileage nine and one- Measured Gallon 
of itself makes the device worth while. half miles per gallon gasoline. Have given the plug a fair trial, one 





ORLAMOND, 
Technical Dir., Gaumont Co. 








LEN G. SHAW. WHITNEY ROSE. gallon of gas in the car without the plug 
W You Want this Money Saver for Your Gar AUTOMATIC CARBURETOR CO., 
anted D ealers Accept this money-back offer right now. The price is $5.00— Dept. D, 2017 Michigan Ave., Chicago, ee 





send us the coupon with a $5.00 check, P. O. or Express Money 
Order attached—as a deposit until you are more than satisfied. 
$7.00 in Canada. If, after a 30-day trial, you decide you can do 
you are a live one and we do the rest. This wire without the COMPENSATING VAPOR PLUG, send it back and 
from Milwaukee: ‘‘Will take all Plugs your Factory we will return your $5.00. No matter how hard-headed a buyer 
fs can possibly turn out during the next 24 hours. you are, you have never been offered a fairer or more uberal 
e 


The Compensating Vapor Plug sells like wildfire 
to every car owner. Exclusive contracts. We back 
you with big national a mg Prove to us that 


Sneiooed please find $5 ($7 n connie 
payment for one Compensating Plug—with 
the understanding that’ you en 
and will refund my deposit in full if I return your. 
device to you, collect, within 30 days. 


a PEE, lari hn Ben & ” te pay ee 7 
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§ stip, sp tye Sek | sodag.— Signed. a proposition, so Tear Off The Coupon—Mail It Now—Today ES UOS Qipivcstasceesd “sized carburetor: name of car: 
me Tia oar peas ‘Vapor Plugs forth AUTOMATIC CARBURETOR C 0. Eek model (25. ,. Sealicascccdtct 
Pike ee LAT me 201% ei irmece Actenatie Oarnareleie | Rates 22sec te a 
Chicago—get this” rnateat "scltinig aM accent a Sanelidians in Gaseline Devices for Motors I recommend as & wai dealer......., i Wake cee 
maker for you. ‘™Y Cat owner and e money” } Canadian Distributing Co., 125 Pacific Ave. Winnipeg, Manitoba |... Opener gs 
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BENFORD’S 


Indestructible Storage 
Battery Tester 


$1.50 


Insures your electric 
system’s efficiency — 
saves time, worry and 
expense. 


BE SURE! 
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‘‘| turned the motor over and over, but never 
aspark. The Old Lady was fuming, and her 
sewing society friends were laughing behind 
their fans. After tracing up the wiring and 
finding it all right, back I went to the old 
dry cells—I'd never touched them before— 
and, curse the stupid luck, they'd gone dead 
on me! 


“A couple of miles from a village, with a stalled car, a cranky missus and a 
couple of grinning dames on my hands! Nothing to it! I had to do a Dan 
O’Leary into town; I got half a dozen dry cells, and told the boss of the supply 
store my troubles. He introduced me to the dandiest little device—it would 
have saved me a trip, a lot of trouble and some money if | had known of it 
before—it was a 


BENFORD’S 


rReRDSeSAaTARUCTISLE 
DRY BATTERY TESTER 


PRICE, $1.00 


“It’s a dandy; handy as a fountain pen, you can smash it around 
and you can’t break it—and it will register the condition of your 
dry cells any time with absolute accuracy. 


‘It’s worth a dollar of any man’s money! With the BENFORD Testing 
AMMETER and an extra cell in my kit I’ve said ‘Good-night’ to a 
all ignition trouble—because I take a stitch in time and find the Dry 
‘dead one’ before it can put the other cells out of commission. Battery 


‘They make a STORAGE BATTERY TESTER, too—the pluto- 
crat with a big car and an honest-to-goodness electric system with 
a storage battery ought to get one! 


“Its price is $1.50—lots less than the cost of a cuss-word.”’ 
Dealers—Thousands of cars owners 
<— in your locality need these! — 


BENFORD MFG. CO. 
MT. VERNON, NEW YORK 
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Quality First 


NUMBER OF CHALMERS 
DEALERS INCREASES 
308.2% IN TWELVE MONTHS 


On June 1, 1916, there were 1433 
Chalmers dealers of record as 
against 351 on the corresponding 
date last year. 


This shows a net increase of 
1080 Chalmers dealers or 308.2% 
in twelve months. 
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Partial view of gear generating 
room. This room is equipped 
with the largest battery of 
Gleason gear generators in the 
world. Machines in the fore- 
ground are for generating 
spiral bevels. 


In 





BROW N-LIPE 


T is now a generally accepted fact that the finest gears are those which are gener- 
ated, rather than those produced by rotary cutting or planing. 


i 


IMM 


This is true, because in generating a gear the cutting is done in such a way as to 
insure greatest accuracy and finest finish. 


The drawback in the past to this method of manufacture has been its slowness, but 
with the development of the Gleason Generator to its present state of efficiency it is 
possible to generate bevel gears which combine this extreme accuracy and fine finish 
with extremely rapid production. 


HEAT ETAT 


Tit 


ANAT ALA 
HAVANT 


Because of the possibilities offered by use of Gleason Generators in maintaining 
quality with quantity the Brown-Lipe-Chapin Company has installed in its differential Z 
factory the largest battery of Gleason Gear Generators in the world. 


MU 


| 


BROWWN-~LIPE GEAR CO. syrracuss, N-y.u.s.A. BROWN-LIPE CHAPIN CO 


I 


= Lransm1i$$ 1O2S~ Differentiais— = 
NEW YORK CHICAGO DETROIT SAN FRANCISCO 
Thos. J. Wetzel, K. Franklin Peterson, L. D. Bolton, A. H. Coates, 444 Market St. 
29 West 42d St. 122 So. Michigan Ave. 2215 Dime Savings Bank Bldg. 


Foreign Agent, Benjamin Whittaker, 2, Norfolk Street, Strand, London, W. C. 
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This Engine 1s No Playground 
100) ae ark Plugs 


BIG BOY 


spark plugs are used as standard equipment, with satis- 
factory results, in the gigantic 50 H-P engines that drive 
the powerful motor rollers manufactured by the Kelly- 


Springfield Road Roller Co. 
The road roller smoothens the riding on the highway— 
the Red Head Big Boy smoothens the running of the motor. 


Is your car equipped with Red Heads? 


EMIL GROSSMAN M’F’G CO., 


Bush Terminal, Medel Factory No. 20 
4ist Street and Second Avenue, Brooklyn (New York City), U. S. A. 
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How Can You Do It? 


That is what Dealers ask when they see the 


BLACK TREAD 


Miller Tire 


GEARED TO THE ROAD 


And it is no wonder. Here is a tire of typical 
Miller quality with a tough, black Geared- 
to-the-Road Tread, selling at 


A Standard Price to Meet 


a Popular Demand 


And more. The Miller plan of selling 
tires gives the dealer his. It gives hima 
lucrative profit on every tire sold in 
his territory—not a small profit on 
a part of the tires sold. That 
is why the agency for Miller 
Tires is a valuable asset— 
a force that you want work- 
ing for you—not against 
you. 


Made in All 
Standard 

Sizes 
and 














































Miller Tire 


the latest addition 
to the Miller family, 


is the tire surprise of the 
year. You want to know 
all about it, of course, how it 
is made, etc. You know, that the 
tire itself is right, because it is a 
Miller, and you want the answer to this 


question . 9 


Size 34x47 price: 


Write, or better yet, wire for full particulars about the 
New Miller Tire. Get an option on the territory 
you want now before some other live 
dealer beats you to it. 


THE MILLER RUBBER CO., AKRON, U. S. A. 
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Huge Production Means Accuracy 


Our huge production makes possible the highest degree of man- 
ufacturing efficiency. 
It demands the employment of highly skilled labor. 
And it permits the use of hundreds of highly specialized 
machines—designed for our own requirements. 
_ Each machine performs its own particular duty with an accuracy 
and precision impossible under ordinary methods. 


The work is done rapidly, yet each finished piece is an exact 
duplicate of its fellow. 
There is no variation. 









































And Accuracy Means Efficiency 


When thousands of absolutely accurate parts are made up into 
thousands of Auto-Lite systems, the result is an absolutely uniform 
dependability of action. 

There is no undue strain upon one part because another part is 
not true. | 

There is no undue friction caused by moving parts bein> a 
thousandth of an inch too large or too small. 

All parts “pull together” all the time. 

Their accuracy and exactness produce—in the finished article— 
an efficiency of the very highest type. 


The Electric Auto-Lite Company 


Home office and factory, Toledo, Ohio 


Detroit 






























































New York 


Kansas City 


San Francisco 


Our mr iy factory 
contains 400,000 square 
feet of floor space. 
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With the Carspring agency 
you can build an exclusive and 
permanent business. You will 
secure the entire profits from 
your territory. 


In many sections of the country “Car- 
spring” distributors are making big 
profits under our exclusive sales policy. 
The “Carspring” plan is founded on the 
same basis as an automobileagency— 
exclusive territory, liberal working agree- | 
ment, unlimited co-operation and direct 
i credit for every sale in your territory. 
Why sell a half dozen brands in direct 
competition with other dealers and 
take small profits, no authority to 
make satisfactory adjustments or any 
semblance of business protection to 
your trade? 

For fifty years New Jersey Carspring 
rubber products have been first and 
foremost in their respective fields. 

Among men who know tires there 

is no hesitancy in selecting “Car- 

springs’’ for their personal use. 
If your territory is open, we 

have a proposition that. will 


bring you a net profit of one 
thousand dollars up — each 
month. A telegram preced- 
ing your letter would be 
good business. 


New Jersey Car Spring 
& Rubber Company 


JERSEY CITY 
NEW JERSEY 
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H. W. JOHNS- 
MANVILLE CO. 


EXECUTIVE 


OFFICES, 296 
Madison Ave., New York City 
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The farmer’s shoes twenty years ago gave 
up their last few weeks of wear as a facing for 
his wagon brake. And they were plenty good 
enough to stop a 1000-pound cart traveling at 
3 miles an hour. 


In those days vehicle brakes called for little 
attention. The big problem was industrial 


Akron Memphis | machinery brakes—heavy braking service 
Atlanta Minneapolis which Johns-Manville Asbestos Brake Lining 
Birmingham Newark. met then, as it does today, with safety and long 
Buffalo New York wear 

Chicago Omaha ° 

Cincinnati Philadelphia 


Cleveland 
Columbus 


Pittsburgh 
Portland 


But when the motor car came, most manu- 


Dallas Rochester 

Dayton St. Louis facturers faced a new problem—that of pro- 

Detroit ——-_‘Salt Lake City ducing a sate, dependable brake lining for ve- 

ci oe hicles. To Johns-Manville with 20 years’ 

Houghton Toledo experience in the fabrication of asbestos tex- 
ouston ulsa 


Indianapolis 
Kansas City 
Los Angeles 
Louisville 


Washington 
Wiikesbarre 
Youngstown 


tiles it was simply a question of adapting a 
lining of proven safety and wear under the 












q most severe conditions, to this new and lighter 


THE CANADIAN H. W. 
JOHNS-MANVILLE CO. service. That ‘i 1S why 
LIMITED 





; Toronto Winnipeg. Johns-Manville Asbestos Brake Lining 
2 has been able to make and hold an enviable 
4 reputation for positive grip, long wear and 
4 economical service. ‘Try it. 

| | To the Trade OnNS— Manv 

@ _ _ J-M Asbestos Brake 


pee Re ire gs 
a Nek tod 


Lining is a profitable 
article to handle. The 
same liberal discounts 
apply on all quantities 
purchased so there is 
no need of carrying a 


big stock, Write 
4, nearest Branch at 
=o _ BRAKE LINING 
lars. 


J-M Non- 


































Blinding 
a — J-M Fire 
J-M_(Mezger) J-M Windshield Extinguisher. 
Soot Frpet Attachment for or Nickel 






included 
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The Standard Spark Plug 


of America 
Automobile Advancement Defies All Speed Laws 


Pessimists who said “it can’t be done” are pushed aside by optimists who are actually 
“doing it.” The AC—the one Standard Spark Plug of America — is an accomplished 
fact. The Champion Ignition Company, of Flint, Michigan, has made it so. 

You may buy plugs which cost but littl—you may buy plugs which are really good plugs. 
But the combining of maximum efficiency at minimum cost in a single plug is such a task that today 
there is only.one single make of plug wherein the feat is actually accomplished. That— 


Spark 





















The fact that AC Spark a 
Plugs are regular equip- | “ a 
ment in 60 leading Amer- S| vat 
ican cars marks them at a ) SS . 
once as the standard—the | — _ 
ones recognized, a 
tested, best of 
their kind—assur- 
ing maximum 
performance at 
minimum expense 
for the motor on 
which they are 
used. 





Builders of Automobiles 
virtually stake their 
prestige upon the abso- 
lute dependability of per- 
formance of AC Plugs. 






Packard Hupmobile Buick Oakland National 
Pierce-Arrow Chandler Dodge Oldsmobile Velie 
Cadillac Haynes Brothers Stearns- Jackson 
Marmon Chevrolet Reo Knight Apperson 
Hudson Dort Paige Saxon Davis 
Chalmers Cole Peerless Stutz Detroiter 
Paterson Glide Case Tractors G. M. C. Knox Monroe Singer 
Moon Lexington- Chase Truck Gramm Lambert Pilot Stephens 
McFarlan Howard Daniels Trucks Maxwell Sayers- United Truck 
Westcott Austin Empire Jeffery McLaughlin Scovill Wilcox Trux 
Enger Brockway Federal Kissel Kar (Canada) Crane- Palmer-Moore 
Truck Mercer Simplex 


We also make a special spark plug for Ford, Overland and Studebaker cars that insures the highest 
efficiency for these motors. You cannot make any mistake by choosing the standard. plug of 
America—used and overwhelmingly endorsed by these leading manufacturers. There’s a difference 
—it will be appreciated by car owners. 


CHAMPION IGNITION COMPANY 
Flint, Michigan 
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THE INIMITABLE BEARING 





should 
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then, that the manufac- 


turers of one of America’s finest automo- 
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ist. upon the best 


who 
prefer to use them 


THE HESS-BRIGHT MANUFACTURING CO. 


MOTOR AGE 


INS 


PHILADELPHIA, PA. 


high 
is but natural 
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| Do You Know What 
Your Car Is Costing? 


Is it costing too much? 

Is your tire mileage too low? 

Do you wonder why so much gasoline is 
necessary ? 

Are your repair bills high ? 

Do you know what your gross cost per 
mile is? 3 

Do you wish to run your car as you do 


Ever since the seattle 
world began The Automobile 
Quality Expense Record 











Solves All These Problems 
Quickly and Accurately 


has been a pre-. || To Stop a Leak—First Find the Leak 


° © : The Auto Expense Record might rightfully be 

ominating eature considered an Efficiency Engineer, for, with the 

: co-operation of the motorist it classifies every 

item of expense—records the miles traveled— 

shows the mileage yielded by each gallon of fuel 

: and oil and by each tire. It provides a ready 

| t ° h f thi | — for go premmea- oe gasoline is giving 

the proper mileage—whether tires are wearing 

1S per aps or 1S abnormally, and finally gives several pages of 

cost cutting recipes, any one of which should 

reason that repay one hundred fold the cost of this little 
book and the time spent in keeping it. 

The unnecessary expense and waste in the 


o maintenance of the average car as computed by 

4 I] D automobile engineers is appalling, and yet how 

u Og ua i y few systematically endeavor to locate the waste- 

fulness of their own machine and eliminate it. 

You know that carbonized cylinders will gradu- 

° . ° ally increase your gasoline consumption, but how 

In Rubberized Mohairs are you to know that your gasoline mileage is 

diminishing unless you carefully record it. Do 

d S ° t ~ , ‘er ged last used a wy gen ma 
an = ou irankly admit that your car may be ruine 

erges 1S SO Sa in a ten _ ride ge - _— of go foe mer 

° but how do you keep track of your lubricant? 

ry When did you last screw down your grease cups? 

isfacto to both the When did you load up your transmission and 

differential with lubricant? Time flies, the mem- 

manutacturer and ory is treacherous—It may seem to you that it 

was done a week ago when in reality it was a 

month or more. The Auto Expense Record pro- | 

the man th at uses vides pages on which these things may be care- | 

fully recorded, that no lapse of memory may 

ruin your car or decrease its power to serve you 

the car well and inexpensively. : 

° If it is necessary to make a claim of short 4 

mileage on a guaranteed tire, the record in your ; 

expense book may be needed to substantiate your | 

. — There are — pray first-class reasons a 

se ; or keeping a record of your trips, your expenses ‘ 

A Quality you want wr and your cost per mile for gasoline, oil, tires, etc., : 

the price you want to pay and the above facts are only a few of those which : 

might be given. It is reasonable to say that no 

book ever published has the power to do so much ba 

for the motorist as this little record which can a 


SEND FOR SAMPLES AND PRICE LIST be kept with a minimum of labor. 


With one copy you can record your expense for three 
years, { 


THIS BIG PRACTICAL BOOK is the simplest yet most 
comprehensive record ever prepared. It is ruled in col- 
umns, covering every conceivable point the motorist wants 


L. J. MUTTY CO. | | “= : 
Size $x1042 inches. Handsomely bound in Silk ; |; 
. ° S stamped in Gold. . Cloth rR 


Boston, Mass. Price $1.50 Per Copy 
MOTOR AGE siitbixe Chicago, Ilinois 
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“Whativer ar’ ye doin Pat, sticking 
that dollar bill doon that crack?” 


“Why, I dropt a dime, an’ I’m making it worth me 
while to pull up the plank.” 


Buying another tire of the same make to save the 
allowance due on an undelivered guarantee is a 
very similar performance. 


Kelly -Springfield 
Automobile ‘Tires - Hand Made 
() = tires are guaranteed for 5,000, 6,000 and 7,500 


\ \\ | 
ROMAN 
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miles. They needn’t be, for it doesn’t do:you any 
particular good. Save inthe rarest instances, it brings 
you nothing. Cases when Kelly-Springfield tires fail to yield 
their guaranteed mileage are nearly as scarce as hen’s teeth. 


But the buying .public expects a guarantee when it buys a 
tire, and we’re willing to concede that to its prejudices. 


Normally, Kelly-Springfield tires yield 8,000 to 10,000 
miles—often 12,000 or more. Why shouldn’t we be willing to 
guarantee 5,000 miles or more, if it makes anyone any happier! 


If there were any doubt of them yielding 5,000 miles, we 
would only guarantee them for 4,000 miles, or even less. 
We are not selling guarantees; we are selling tire service. 
We don’t want bickering over guarantees; we want satished 


IMO 
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Scored Cylinders 


It is not necessary to have your cylinders 
rebored. The scored and scratched places 
can be filled in with graphite and the metal 
built up so that the surface is restored to its 
original condition of smoothness. 


ay 
ZG 
Y, 
Y 
4 
G 
Y 
Yj - 
Gg 
ZF 
Z 
Y 
ZY 


cuniiineniie: You Save From $25 to $50 G 
“Qaes . ee keen tiekt on In addition to the cost of reboring your 
— ge 7 “ — page — niet Pe seen a cylinders, you have to buy oversize piston Ly 
using them. ou forget about mileage, € , y rings and have them fitted. It all costs from YG 
thing else but service. $25 to $50 and your car is tied up for several Y 
_ That’s why we are embarrassed by orders we cannot sup- days. Y 
. . . ° A 4 
ply; why our users are willing to order their tires before they G 
seh ve tear 2 wie USE MOTOR GRAPHITE 7 
ale a : _ It not only fills in the scored places but Y 
We don’t like to be in that position, and disappoint loya improves all the friction surfaces and makes 
customers, but you can’t increase the production of hand- your motor run smoother. It improves the 
made tires overnight. | ott ilu. the power and saves YZ 
oth fuel and oil. . GF 
We never have made machine-made tires. We have Seeubaie: tn: ennai aniamiiae Fa sae ! 
always built in mileage by hand. Of course, the tires cost lubricator. | It pays for itself in a short time. You Y 
more, but the service justifies the cost. your car. © & Detter investment than to DUE eRe on 
Few users get a chance to try Kelly-Springfield tires until Write us about lubricating YOUR motor with pure 


: : ‘i flake graphite. 
they have tried other tires, for we cannot afford to meet price 


competition to equip cars at the factory, unless the car manu- 





facturer can afford to pay our price. We want a live representative in every 
city and town. Our proposition is a 
If you want to know about the winner, Write us today. 





service they give, ask any Kelly- 
Springfield user, but don’t expect to 
get Kelly-Springfield tires without 


ordering them in advance—unless : : 
you're born lucky. The Graphite 
Lubricator Co. 


326 DIAMOND ST. 
PITTSBURGH, PA. 
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Kelly-Springfield Tire Co. 


Factories in Akron and Wooster, Ohio 


Executive Offices: 
Broadway and 57th St., New York 


Send 10 cents for the new game, Yy yf) 
**Going to Market” j ms | YYfffyyy7 
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Start This to Work for You 
Day and Night 





‘“‘The Help Yourself Way 


to Gasoline’”’ 










The new vending gasoline pump which enables the autoist 
to serve himself without disturbing you from your work or 
sleep. He simply drops required coin into slot and gets the 
proper amount of gasoline to the very ounce. 








Most convenient and economical device ever 
invented for the handler and user of gasoline. 


Write today for particulars regarding 
this, and other Hull Garage Service 
devices. 
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N-RIM 


Box 2401 Owensboro, Ky. 
PATENTED FEB., 1916 


Ammo Ford Cars 


AND ALL OTHER 30"x34" OR 30"x3" CLINCHER 


IN CASE OF TIRE TROUBLE the 
Twin-Rim with inflated tire is placed be- 
side the damaged tire, the four bolts 
tightened and you are ready to run again. 
Thousands of Ford Car owners have 
equipped their cars with this invention 
and the universal verdict is “They would 
not be without the TWIN-RIM.” 








Salesmen Wanted Everywhere 


























METHOD OF MOUNTING 


You Don’t Have to Remove Damaged Tires 


It is strong and durable; looks well on your car. Fits either front or rear wheels. 
An absolute necessity for Doctors, Salesmen, Tourists, Taxicabs and Deliveries. 


TWIN-RIM $5.00 
SPECIAL TIRE HOLDER FOR $2.00 


From your dealer or we will ship direct. Use for Thirty Days. If not satisfactory MOUNTED READY TO RUN 
we will gladly refund your money. 


TWIN-RIM CO., INC., 103 Massachusetts Avenue, Boston, Mass. 
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ELECTRIC PUM 
GARAGE 


The National Standard 


In big garage and little garage, 
in big repairshop and little re- 
pairshop, you will fnmd MAYO 
‘‘Free Air’ equipment dispens- 
ing satisfaction to 
customers who pa- 
tronize only the gar- 
age or repair shop 
offering the up-to- 
datest service. 


Ds eae . meee 
~ 


i @ Pe | | 
The garageman who Knows most about the requirements of electric garage | “== | : 
. ; 2 Bs ae Sn ‘ . , oe Be. | 












re 
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| 
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pumps invariably chooses a MAYO against the field. Due to material, construction 
and an international reputation of years’ standing for all that is best in design 
and structure, MAYO “Free Air’ garage equipment has become recognized as the 
standard of the motor car trade. 

The MAYO Electric Garage Pump—either portable or wall type—at $60 is the 
most popular electric garage pump on the market. It bears the MAYO Guarantee, 
and is sold on 80 days’ trial. 
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“aa \ 
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This pump is exceedingly economical of current. In ordering state current + == 
and voltage used. Send for free folder. i\ = 
MAYO Air Compressor at $25 is especially made for tire filling purposes, meet- Foy o 
’ 2 lll ing with wonderful demand, It delivers pure, clean air only to the storage tank. = Sagi — 
: 4 pesineens Pressure 200 lbs. guaranteed. Send for full particulars. LO = 
’ ee ad = 
e SS “Se 
Mayo Air Compressor MAYO MANUFACTURING CO., 55 E. 18th .. Chicago Wall Equipment 
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Strength—Simplicity— Durability Make 


The Brinnon Starter 
The Best on the Market for Fords 


The foremost qualities of your Ford car are the keynotes of BRINNON 
Starter construction. To load the motor of your Ford down with additional 
connections, unreliable valves, or a maze of wires, is to undo the greatest good 
of Ford construction—and to pay a high price for undoing it. 


The BRINNON Starter costs only $10, and it is— 


Absolutely Guaranteed 


not only to be free from faulty material and workmanship, but to turn the 
motor past one firing point on every pull. The BRINNON Starter does not 














4 p - Brinnon Starter Installed displace the crank. It just makes its presence unnecessary. So far as we are 
¢ rice on Ford Cars able to tell—and we check the performances of every BRINNON as closely 
3 as possible—no BRINNON owner has ever been obliged 
ie $ to crank his car after installing a BRINNON Starter. 
: Operates from the driver’s seat. Eliminates danger from back- 
E fire. Cannot get out of order. Easily and quickly installed. 
a Cc Write for free illustrated literature and details, 
\" wires Special Dealers’ Proposition. Write or Wire. 
co | oo 
. ° 15S. GIFT ST. 
Primer THE PETERS SALES COMPANY ‘Corumsts,’o. 
st — —— — Sees eatin Seer ensiheaceaall Romatonéail A SOK i aetna heeestenial cee Di tetatniael eae Sicnanl cote oe 
ee THE PETERS SALES COo., 75 S. Gift St., Columbus, O. 
Ea Gentlemen: Enclosed find $10.00 for which kindly forward one Brinnon Starter, | 
Special primer and all attachments, backed by your thirty day money back guarantee. 
MOD: ik dReRE Cee ae ei a bis Pa Mea ew k Loc REEAS SK 8 La ea aes 
ROBIN: EEA i dds ROAR Eh dew h kok bk KROL a GRAS Cis ba a | i 
VF eke e needs paced hob dbs a0 in cae bokeh Rdenks ok baal eas | Brinnon Starting Lever and Foot Control 
on the Dash 











When Writing to Advertisers, Please Mention Motor Age 








MOTOR AGE June 29, 1916 











IMPORTANT ANNOUNCEMENT 





Increase in Prices 


Further Advance July 15, 1916 


Present List New List 
Universal Windshields for Fords.............. $10.00 $13.00 19% off 
Conover Cowl Windshields for Fords.......... 15.00 17.50 until 15. 
Commercial Cowl Shields ................... 20.00 25.00 ~ = that 
I a ae cles 10.00 13.00 date full 


i) eS eee ee 3.50 4.00 list. 
Prices on SafTsteer, Front Radius Rod Brace, Rear Axle Brace and 


Air Press Pump for Fords not increased 





The sharp increase in prices of all materials entering into the manufacture of wind- 
shields makes it necessary to increase our list prices. The large item of Plate Glass, 
of which we use only the best quality, is very high in price and very scarce. This 
country is now supplying the world with glass. Prices for materials have advanced 
100 to 300%. We shall maintain our high standard of materials and workmanship. 
Until July 15th we will allow a discount of 10% on the above list prices, and after 
July 15th prices will be full list. 


Accessory 


Page Woven Wire Fence Company ‘pi. Adrian, Michigan 
DEALERS AND JOBBERS, WRITE FOR DISCOUNTS 



















You Can Reduce the Cost of Your Gasoline by Saving It with 


The Weldex Underground Tank and Pump 


Cut out all the waste from your system of storing and using gasoline in your private garage, and re- 
duce your fuel bills by getting mileage out of every pint. 


Don’t carry gasoline around in open sprinkling cans or pails, to evaporate while you let it stand, be- 
fore filtering it into the tank of your car. Don’t throw away the little that’s left over after the tank is 
filled. And don’t let it drip away to uselessness through a tap that does not cut the flow off short. 


WELDEX Underground Tank and Pump system 
eliminates every vestige of waste, and is the— 


Most Efficient Safety Device 
for Your Private Garage 


Underground tank fills from outside the garage. 
Pump brings gasoline to your car in the garage in just 
the quantity you need. Returns all excess to the tank. 
None evaporates in hose or tube. Prevents chance of 
explosion or fire. Reduces fire insurance premiums. 

















Write for prices and free literature a 
describing WELDEX Gasoline Systems ee 
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_ We do not make a single positive statement throughout the 














MOTOR AGE 


CONTROL! 


The success of the Pitcher depends upon Control of 
the ball. 


The comfort of the Motorist depends upon control 
of the REBOUND of the springs. 


GABRIE 


UBBERS 


Make Your Car Ride 


Easier and Last Longer : —~ 
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Leading automobile engineers all rec- 4 ( Wy? 
ognize the need of Gabriel Snubbers. | 


Vi ' Used on every type of spring and on 
sme cars of every price and class. 


CHAD y ‘ f 4 $15, $20 and $25 per set of four; 


half that per pair. 
Gabriel Mfg. Co., 1415 E. 40th St., Cleveland, 0. 
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HERE is a story of real motor-car success —told in the 

best way —the right way, in fact—by the satisfied and 
enthusiastic owners of the car behind the book that is 
described and illustrated here. 


The pages of this book brings to you a wonderful story of 


wonderful motor-car achievement. Achievement, first, 
iN superior construction and esi, and then in real, 
economical service—the kii#d that is the greatest of 
all tests of manufacturing efficiency. 


Let the Satisfied Owner Tell You 


The Story of this Astonishing Light 
Car Success WOODS MODEL 5 


whole of this story. We make no claims, advance no argu- 
— do not ask you to take our word for anything. Our 
only request is that you just let the authors of this book tell 

you their story. They’ll do it in simple, non-technical lan- Model 5 
gauge that all can understand. And they won’t try to tell you $380 F.O. B. SS 
what you should do after you read what they say. Harvey ee 


They’ll just tell you what they’ve done with this wonderful car. Theirs will be a story of fact . Woods Mobilette Company 
—actual road experience. A sane, sound and convincing narrative. So | Desk 1 1509 Michigan Boulevard _ 
SEND FOR “THE GREATEST OF ALL TESTS” | pe paapeaee 


Then read it when it comes. Let the men who first actually made and then wrote the records set § pee cy coer < oacee, ot once) 


down in this great book show you just how the triple combination of real Up-Keep Economy, 
Lightness-in- Weight and Low Price work together in making this great car satisfy their first, last 


$ Le o 2 ; 4 < 
es ve a Cue: on wer Cie ae 
22 OOO @* 








and every demand for allround, all-the-time efficiency and service. 1 NGME ...cccccccccccccccccccece sevsccccscccces 
No charge for it. Just send your name and address. Use th d your copy of 
; this book will come to you by return mail. For prompt | attention address Desk f : CU... eseresevevseecreccsssersececseceneeoees 
| WOODS MOBILETTE COMPANY, 1509 Michi Blvd., Chi Ill. ¢ 
’ icnigan Divad., CAGO, MM. F Street.......-..ceccesereceees QUE insisscens ; 





When Writing to Advertisers, Please Mention Motor. Age 








94 | MOTOR AGE 


The New 1917 Model 


Imperial Any-Angle Wrench 


























One wrench for every purpose, 
the wrench of a thousand uses. 
It does the work of an entire kit 
of wrenches. It reaches nuts in @ 
the most inacces- or 
sible places. By ~~ 
simply pressing the ; 


ee ) ; 
button, handle can / ~ », yf 
be adjusted to any ~~ ¢ 

angle. Release the | . 

button, handle is —-~ ’ 

rigidly locked. It i tena af 


is 9” long, takes any 
nut up to and including 114”. For util- 
ity and labor-saving value, this wrench 
has no comparison. It is made of the 
finest material and absolutely guaran- 
teed. Send us a $1.00 bill, and we will 
mail you one postpaid. If not as repre- 
sented and absolutely and everlastingly 
satisfactory, we will return your money. 


Dealers Write for our special guaran- 
: tee sales plan on this, the 
biggest seller in the wrench line. 





Imperial Tool Company 


Dept. B2 Bloomington, IIl. 





-K-C “No-Stretch” 
1000 Mile 


i. Blowout Boot 


~~ 


ONE LAYER CHROME LEATHE; 
TWO LAYERS TIRE FABRIC 





Two Boots in One 


The K-C “No-Stretch” is the only Boot that com- 
bines the wearing strength of steel studded leather 
and the water resisting qualities of a rubber boot. 
It is built to stand the every-day grind of the road. 
No matter how wet the going, it cannot stretch, 
because steel studded chrome leather tread is vul- 
canized and riveted to a heavy carcass of rubberized 
tire fabric, thus giving, in addition to the hardest 
possible tread, absolute protection against the 
effects of water. 


The General Tire & Rubber Co. 
Akron, Ohio 
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MOTOR TOURISTS! 


LOOK AT THIS . IT’S A WONDER 
The Enterprise Tent-Co 


Carry , 
your own 
Hotel. 
Always 
ready. No 
bother 
or ex- 
pense. 


Three Tent- | | 
cots strapped - [a= | a 
to the side of ae PR os NOE Ome i 
an auto, Al- : : 
ways ready. | : 
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There is nothing to equal the Enterprise Tent-Cot 
for that “rough and ready” trip this summer. It is 
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Y > ; 

j waterproof, light, airy and comfortable, and the 
7, most complete and convenient out-door .bed you 

Y ever saw. Automobile agents can 

G . make big money selling 

Yj this cot. Write for 

Y terms. yl 
Y Sizes 
Y 28 in. wide, 78 in. long 7 
Z Weight, 29 Ibs. Y 
Uy; 44 in. wide, 78 i j 
Y, - Wide, in. long 7% 


Weight, 44 Ibs. UY 
Folded, 28x36x4 in., or 44x 7 
3x4 in. ; 


4/4 
“4 
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Y Write for catalog Gp 
GY Uj 
Y ENTERPRISE 7 
Y BED CO. Uj 
Y HAMMOND, INDIANA 

Y 











Automobile Driving Self-Taught 


By THOMAS H. RUSSELL, M. E., LL.B. Author of ‘‘Ig- 
nition, Timing and Valve Setting,’’ ‘‘Automobile Motors and 
Mechanism,’’ ‘“‘Motor Boats: Construction and Operation.’’ 


An exhaustive treatise on the Management, Care and Operation of Motor 
Cars. Pocket size, 230 pages, liberally illustrated, handsomely bound 
in black seal flexible leather, round corners, 


red edges. 
CONTENTS 


Automobile Driving—General Instructions—Starting 
the engine—Advancing the spark—How to change 
speeds—Use of the Clutch—The Control levers— 
Principle of gear changing—The engine as a factor 
—Use of brakes—Causes of irregular firing—To 
avoid sideslip—The tire bill—Gear missing in speed 
changes—Engine thumping—Driving on the brake— 
How to get the best work out of a motor—Skidding 
or side-slip. 


Self-tuition In driving Continued—The initial trip 
—Charging tanks—Starting the engine—Manipu- 
lating the control—Correct mixture—Changing, 
gear—On the top speed—Withdrawing the clutch— 
Coasting slopes—Picking up the Drive—Driving on 
the reverse—Entering and leaving the garage— 
After the drive—Road risks. 


Another lesson In driving—Learning the steering 
anc Control—Preliminary attention to car-—Start- 
ing—Changing speed—Coasting, braking and reversing—Sources of side-slip—To 
avoid skidding—Non-slip devices—Choice of Track—Speed limits—Conduct in 
emergencies—Driving through city traffic—Meeting horses, cattle and cyclists. 
Difficulty in starting—Symptoms, causes and remedies. 

involuntary stops—Causes and remedies. 

Loss of power—Causes and remedies. 

Care and maintenance of motor cars—Private housing—The garage—Cleaning— 
Lubricating—Care of tires. 

Care of a car on a tour—Engine treatment—Overhauling the ignition apparatus 
~Accessories and tools for the tour—stabling the car. 

Laying up a car—Cleaning the engine—The transmission gear—Connections and 
chains—The lubricators—Tire treatment—Laying up for the winter. 
Gasoline—Its properties and Economical Use—Production of Gasoline—its dis- 
tillation—Specific gravity—Vaporization experiments—Proper design and func- 
tion of the carbureter—The ton mileage method of arriving at economy— 
Quality of the fuel. 

Gasolene hints and tips. 

Operating mechanism of a modern car. 

Choice of a car, Etce.—Considerations of price and cost of maintenance— 
Small and large cars—New and tried types—Second hand cars. 

Change speed gear—Various forms—Selective sliding gears—The Panhard and j 
Mercedes systems—Gate control mechanism, etc. 
Don’ts for mvutor car drivers and tire owners. 


PRICE, Flexible Leather, $1.50. Cloth Binding, $1.00 
MOTOR ACE Mallers Bidg., CHICAGO 
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Colors — Tan or Olive Green Y 
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Your Electric Starter 


and a lot more necessary. 


Slip an All-Over under your seat, and the 
dirty jobs around your car, in the garage or 
on the road, won’t worry you. 


Light in weight, dustproof, and they slip 
over your clothes in a jiffy. Can be washed. 


ALO) 


Just the thing for those who drive their 
own cars and make their own minor repairs, 
and for mechanics in garage or factory. 


$3.00 AT YOUR SUPPLY 
DEALER’S 
OR WRITE TO US 


Dealers Wanted—Thousands Sold. 
An All-Year Profit Maker to 
Those Who Handle It. 


Points of 
Superiority 


1 Military Collar 


2 Watch and i £ Pencil 
Pocket 


3 Safety Flap Pocket 


4 Side Pockets with 
& Openings into Trou- 
6 ser Pockets 
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@ 
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5 No Loose 
Belt to 
Catch in 
Machinery 


Y Adjustable Sleeves 
8 Rule Pocket 
9 Adjustable Legs 


Opens Down Front 

Easily Laundered 

Fast Color Khaki Material 
Made in all sizes 
Guaranteed 


Ohio Overall Co. 


WOOSTER OHIO 














—tfor the price 
of 12 gallons 
of gasoline 





The cost of an Ingersoll Reliance 
Watch is about the same as the 
cost of twelve gallons of gasoline. 
The one will provide you with 
power for some 200 miles of travel; 
the other means accurate depend- 
able time for many, many years. 


The Ingersoll Reliance is the first 
flat, accurate jeweled watch to sell 
for anywhere near three dollars. 


See Man Behind 
@ Outta 








ca wi 
we, — 





ae 6, J 
7 ——— 
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RELIANCE $3 








The Reliance is one of several Ingersoll models for motorists. 
There is also the jeweled Waterbury, a little smaller, $3.00; the 
*‘Handiwatch,” an Ingersoll in a steel holder that fastens to 
dash or steering wheel, $1.25. Send for interesting catalog. 
Robt. H. Ingersoll & Bro., 315 Fourth Ave.; New York. 
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Bares! VD /EXOIE: i 
Adjustable vi G 


Socket 
Wrench 





Grips rounded nuts 
Reaches inaccessible places 














No electrical lag—no coaxing and 


Does the Work of an Entire iin ttt: top: wai’ love 
Set of Sockets extra speed and added power 


instantly at command and not at 


Grips any nut—mutilated, rounded or odd-sized the dictates of the engine nai 
—like a vise. Gets into places inaccessible to the | 


ordinary socket wrench without stopping to change three important advantages that 
the socket. 


magneto ignition has over any 
MARVEL Adjustable Socket Wrench is drop form of battery ignition automatic 
forged steel. Ten times stronger than cast iron 


or stamped wrench. As efficient as a monkey or otherwise. 
wrench, and easier to handle. Takes the place of é 


- a $10 socket wrench—for only $4. S PLIT DORF 


From your dealer, or write us Electrical Co 


direct, for free literature and details 


) 

3 

Special Dealers’ Proposition. Write L Sey NEWARK, N. J. P 

Send for Complete Catalog SO (All SPLITDORF features FE 

of MARVEL Accessories Se ae F are fully covered by patent 

. | a es or patents pending) 3 

The Marvel Accessories Mfg. Company ie E 


1218 W. 6th Street Cleveland, Ohio 


: 
5 
























































Pittsfield ‘‘Micatite’”’ Spark Plug 


wears the Blue Rib- 
bon in the Combina- 
tion Plug class. It 
does not leak com- 
pression. Electrodes practi- 
eally carbon proof. Composi- 
tion top  heat-proof, cold- 
proof, water-proof, gas-tight, 
difficult to break and never 
works loose. Meteor Spark- 
ing Wires. Easily cleaned by 
removal of check nut. 











Start a Tire Repair 
Business Now 


This is the time of year when tire repair men 
are making young fortunes. You can start now 
and get the cream of this year’s business—II 


YOU ACT QUICK. 
T it Toy 








BERKSHIRE 96b for Fords 


: It has an extra long shell, and 
| the specially wmported Kaolin 
| 


Here is the 
| 


OF AKRON 
I-RE-PAIR OUTFIT 





We have the “TIP-TOP” in stock ready for im- 
mediate shipment. Send in your order now, and get 
into this wonder business. START RIGHT. Get a 
TIP-TOP TI-RE-PAIR outfit. It is in a class by itsel! ,¢ 


Porcelain used in this plug was 
fired at extreme heat to insure 


























: <> A 
extraordinary durability. Same —does better and quicker work. i 
self -cleaning design as standard Write today for complete information. ges 
a. ; » Vc 
srelceliea lendats tatine ket, Bend, tor, our, Peco Booklet, ew Weald, Contect (Ane | fi 
y y sair Business on’t start in the e S 4 
Brac © alloy Known or this duty ? Repair Business without reading this booklet. is. 0 ‘3 
is used for sparking points. “ “Ss Koes : 
~ ~ 
The Akron Rubber Mold & Machine Co. , LoS. 8 a 
PI | ISFIELD SPARK COIL CO. Builders of Tire Manufacturing and ¢ oS Se a 
PITTSFIELD MASS., U. S. A. a PS Soe. £ 
| 919 SWEITZER AVENUE, AKRON, OHIO 648 Sel S$ & 
| we SES as aS .Y 
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“| BRODERICK & BASCOM ROPE CO. 
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Theft-Proof 


In the United States about 3000 cars were stolen 
during 1915, because they were not equipped with 
ES es 


AUTOWLOCK 
The Powersteel Autowlock consists of a four-foot waterproofed 
length of the famous Yellow Strand Wire Rope, two strongly e 
spliced eyes and a non-pickable lock. Thieves won’t steal your 
es car or spare tires when ‘‘Autowlocked’’ and some insurance com- 
a panies even go so far as to reduce their rates 10 per cent when it 
? is used. Buy a Powersteel Autowlock from your dealer today; 
the price is but $2.00. 
¢ BASLINE AUTOWLINE is another necessity. It assures a ‘‘tow 
home’’ and can be used in an emergency as a substitute for tire : 
chains or for pulling your car out of ruts on its own power. It’s oe 
about 25 feet of Yellow Strand Wire Rope, coils up flat under a 
cushion and weighs but 4% lbs. Price, east of Rockies, $3.95. 





+ POWERSTEEL TRUCKLINE is for heavy towing, the **big - 
=  brother’’ of Basline Autowline. Price, east of Rockies, $6.50. vs: 
: Write for FREE literature . 
Remember, too, that there’s a B. & B. Wire Rope for every pur- eo 


pose—the best wire rope. As evidence, B. & B. wire ropes have 
been identified with practically every big engineering project dur- 
ing the past 40 years. 


“4 813 N. 2nd St., St. Louis, Mo. 
NEW YORK OFFICE 76 EK. WARREN STREET 
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In Every Instance 














where Eclipse Piston Rings were 
installed in automobile engines 
the owners have attested that 
there was a tremendous increase 
in power. 


mL 


PISTON 
parent amputScon =FRING 


Pr ——— 





This is Proof ; the Reasons are in 
the Ring. 


Send for Catalog and Price 
List. 


Dealers should get our terms. 


Manufactured by 
HOPE MACHINE CO., Philadelphia, Pa. 


THE EDWIN T. CRAVEN CO. 


Sole Distributors 
2310-12 N. 2nd Street Philadelphia, Pa. 
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A Safe, Certain, Bright Light 
at Slow Speeds for FORDS 


The VAN SICKLEN Concentrator assures such a 


light at slowest engine speed, when you need it most. 
At 5 m.p.h., 10 mp. h. or 15 m.p.h. with a VAN 
SICKLEN Concentrator you always have sufficient 
light for every driving purpose. $2.00—the price of 
the Concentrator—is a very small price to pay for so 
necessary a convenience. 





The VAN SICKLEN Concentrator at all speeds below 15 m.p.h. 
automatically disconnects the right headlight, shunting double 
current into the left headlight. At 10 m.p.h., for instance, the 
left headlight burns as brightly as it ordinarily would at 20 
m.p.h. Above 15 m.p.h. the regular Ford 2-lamp system auto- 
matically re-asserts itself. 


Price, $2.00 complete, ready to put right on. 
Easily installed. Full instructions with each 
order. Installed under hood on dash. Guar- 
anteed not to injure magneto, or bulb. Neat, 
compact, handsome. 


Obtainable from most good dealers or sent 
prepaid direct upan receipt of price. 


Dealers: Some desirable territory still open. 


Over 600,000 prospects. 40,000 sold in last 
two months. Wire or write. 


The Van _ Sicklen Company : 
14 Chicago Street, Elgin, [Illinois Note simple installation 























This Trade Mark 
% 








NT) Guarantees 


EVERLOC 


The Patch That Won’t Come Off 


Time has tested the holding power of EVERLOC 
Patch. The hardest kind of service on pleasure and 
commercial cars has proved its tenacity. There are— 


Nearly 300,000 Actually in Service 


—some of them on the same tube for two seasons— 
and one has never melted or worn off. For repairing 
small punctures and big blowouts. Cut it from the sheet, 
to fit your needs. No waste. A cold cementless patch. 


For the best results when you buy a patch say “EVERLOC.” 
Send coupon and 10c for sample patch, sufficient for several repairs 


DEALERS, WRITE FOR LIBERAL PROPOSITION 


ai’ ot Ww. C. WOOD ‘CO. 


$1 
40 N. 10th St., Minneapolis, Minn. 


$1.50 


oc" & }/ 
“\ & 7 ij 
ARS SS vA , fs 





WwW. C. WOOD COMPANY 
40 N. 10th St., Minneapolis, Minn. 
Enclosed find 10c, for which send 


me sample EVERLOC Patch, suf- 
| ficient for several repairs. 


een» 
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Protect Your Car from Theft 


with a 





AUTOLOCK — “QUICK ACTING ”— 
Gi oaery ok SWITCH DUST CAP 


For Fords fe 2 The new Schrader Quick Acting Dust 
$3.50 Complet ke ordians atk, Le Une aaa mites tthe ppearance ot 
3 . SaeeaXe: ime add materia 0 a 
° mp ete the ordinary switch, PRS as rime car. si : Quick ie ‘ii eae 
° ° ° ee, new scnrader uic c 
and can be attached to any make coil in five min- Cap agg removed from the tire valve 
utes. Its operation is as simple as locking a door. 


stem without effort and with the loss of 
Your key in your pocket is your assurance that 


about one secord. It eliminates the labor 
of screwing the cap down the entire 


























, 1 k d ° h h RRR Re ge + valve stem to the felloe of 

i etetattatateaneelY e wheel, : 
you will find your Car 10CKEC, T1§ t where you ‘i DP All that is necessary is to slip the cap Fi 
left it. iil over the valve, and give it a slight turn ; 
. ee oe bl h I recor - ~ —— less oe brag os * 
W Ht urn). nis locks securely to the valve < 
. ithout the key it 1S impoOss1 3 to operate the ij stem. To unlock, simply give it a slight F: 
switch. Removing the screws will not remove | turn in the opposite direction. : 
“PRE | Price in U. 8. A., forty cts. Fe 
the lock, unless YOUR key is inserted. ‘The Sadly 2% nheagy Prep A ged gy : 
K-W Autolock Switch is sold by reliable dealers A. SCHRADER’S SON, Inc. 
5 - < 783-793 Atlantic Ave, & 
everywhere at $3.50. If yours is out, sent pre Entablished NY. 18440 : 
" " ?we.|0|0]0UhUmUmUmUmU™U™U™ SS Sen §€6Chicago...... eeeeeeees a ic igan Vv. = 
paid on receipt ot price. CRIES RARE ABTS FY" 5 Dorset Placé = 
20-22 Hayter St. e 

Schrader products were awarded the 
Grand Prize and two gold medals at ey 

the Panama-Pacific Exposition. be 
‘‘T HERE IS A REASON’? £ 

2835 pe 

Chester Ave. 3 
es 

te 

Me 






$16 Is Enough — 


to Pay for Streamline THE 
: Equipment for MoverwMotorCar 
Your Ford Car eo 


There’s nothing wrong 
with the body that comes 
on your Ford car. 


“The : 
Modern | 
Motor 
Car’”’ 





No need to throw it away Tells Owners 
and buy a new one, at G 
halt the price of the en- aragemen 
e car. ° 
ne - kL Mechanics 
Ss a moderate invest- 
ment you can afford to How to 


All Ford Cars 


make for the— 


Make Repairs 


If there’s any- 
thing you don’t 
know about au- 


Detroit Streamline Hood and Scroll Type 


Radiator Shell 


— that brings your car up to date in appearance. To 
spend more is unnecessary, and out of proportion to 
the value of your car. 

DETROIT Equipment is for all Ford cars—not just cowl dash 


tomobiles, you'll 
find it in “The 
Modern Motor 





models. Built of substantial sheet steel, with conceal ‘ - 
proof hinges. Finished in black enamel that lasts. eae 
Ask your dealer, or write us for free Tratreted _Wterature telling 


how to keep your Ford car in style, with OIT Streamline 
Equipment. 


Car’—the great 
. 512-page work 
of H. P. Manly. 5 big volumes in one, with 217 
up-to-date illustrations. Explains so you under- 
stand Parts of the Car, Materials and Supplies, 
Electricity, Electric Lighting, Engine Starting and 
Control, and Ignition Parts. Full 24-page index, 
listing 1165 headings under every possible classifi- : 
cation. Puts, all you need to know about motor & 
cars at your finger. tips. Non-technical language. 
ee Bound in Black Morocco, with Flexible , 
We _iwiill rotect 


ae — Covers. Gold Lettering and Polished 
users and dealers Edges. Price, $2.50, Order yours today. 


LAIRD & LEE, Inc. 
1742 Michigan Avenue Chicago, Illinois 











SPECIAL DEALERS’ PROPOSITION 


The Harry Svensgaard Sales Corporation 
Detroit, Mich. 


214 Jefferson Ave., W. 





FACTORY 
1ONIA, MICH. gu 
Warehouse, Wind ~~ === 
sor, Ont., for eee Fc eee 


ment suit. 
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OsrecO Steenwilians Hood 
| and Radiator Mask or Shell 


FOR FORDS 


Typifies the prevailing style in motor car designs, ac- 
cepted by the highest priced cars. A dignified ¢quipment 
with rich, sweeping lines. No blundering defects mar 
the patrician atmosphere of your Ford, dressed in the 
season’s best—not its gaudiest. 


OspecO Equipment will not 
be common. It is exclusively 
for the newest Fords. 

Write for free illustrated literature 
WARNING: The OspecO Stream- 
line Hood and Radiator Shell is 
manufactured under United States 
Letters Patents No. 1156017, and 
U. 8S. Design Letters Patents No. 
47162 and No. 47854. All infringe- 
ments will be vigorously eee Reg 











MAGNETO 
IMMS~H UFF 
ELECTRIC STARTING | 

& LIGHTING ) 





































“I would say that for your 


a 
Simms Magneto, we have the The OspecO naa, 
highest regards, as they have .. } can “te sist tin th $17. 50 FORDS 
never given us_ the least minutes. 
particle of trouble.” Made of 22 Complete 
JOSEPH BOYD, gauge ‘steel ag Nickel Bink& 








Concord, Calif. weed in 31] == 
standard cars, 
and brilliantly 


° op oe - enameled. 
Quality Oe ae Wiese is... Etec 


a att caw call 
The SIMMS MAGNETO CO, | 
East Orange o Wd. 
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OspecO.—Write. : . 
THE OSPECO 
MFG. CO., INC. 


574 Franklin St.. 
Detroit, . Mich. * 
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The performance of any mo- 
tor, however good, ay oe 
spoiled by undependable: ign#* 
tion. The manufacturers kn6¥ > 
this. They won’t take chances... 

This is why Eisemann Magnetos 
have been adopted as standard 
equipment by 108 Manufac- 
turers of Trucks, Tractors, 
Pleasure. Cars, etc! Ejisemann | 
Ignition ‘is powerful; depend-’ 
able, a guarantee of a wk 











1 | Pi Ci Light 

> | Pipe and Cigar Lighter 
| The latest addition to a popular line. Combines two 
a necessities in one—a pipe and cigar lighter in a self- 

contained unit. Will light equally well pipe, cigar or 

cigarette. Very popular—a sensational seller. 

f Price, complete with ‘“‘Tungstenite’’ Chromium nickel 6- 

volt lighter tip, full nickel-plated vs 10 ft. of cord 

and Edi-Swan plug as illustrated, $1.50. Unless otherwise 


specified, 6-volt outfit will be sent on order. 7 or 8-volt 


at low speed, at high speed, at any speed 
outfits supplied at no extra cost. For 10, 12 or 14-volt 7 


tip, add 25c. : Be ie The Eisemann Magneto Co. 


DEALERS: Six of these pipe and_ cigar 
Sales and General Offices: 


lighters are mounted on an attractive display 
32-33rd Street, Brooklyn, N. Y. 


card for counter use. Ask your jobber. 
Indianapolis, Ind., 415-417 N. Capitol Ave. 


' METAL SPECIALTIES MFG. CO., Inc. 
: Detroit, pe. 802. Woodward Ave. 


Manufactured by 
se ? = 


Ys 
csi tacit nN it 





730-738 West Monroe St., Chicago, Ill. 


Western Branch, 149 North Mon ra S mery St., San Francisco, Cal. 
Eastern Branch, 1779 .- 






roadway, New Yor 
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WINTON SIX mst 


No complicated parts 












Winton Six cars can’t be stolen successfully. The dis- 


tinctly individual appearance of each Winton Six makes No rustin, or stickin?, 

its identity and ownership sure at sight. Your friends . ; , 

know you are coming the instant they see your car. - Continuous bearing, on 

We give each buyer his choice of thousands of ‘body felloe band me a 
and finishing combinations with the result that your = : . ey 
Winton Six is always visibly your own personal A rim for every car —(s 


property—a beautifully different creation. 


Two sizes—33 at $2485, and 48 at $3500. Write today 


ee THE WINTON COMPANY Firestone Rims 


424 Be Road, Cleveland, Ohio, U. S. A. . 
Wages —— re Quick Detachable Demountable 























Use Half the Fuel 
AUTOMATIC - ny oe" % 





; 7 | | : steam de- 
PRICE $1,00"ATALL DEALERS CARBURETOR ‘<2: 8 


Stone Insulator.’ structed prepaia 
Absolutely gas-tight? ) REGULATOR _eretcock. 

Has no equal for. Speed ‘and Power) 
a en antes. 
New ae wn eit loan | Write or Wire for Dealer’s Proposition 


Automatic Carburetor Regulator Company, Inc. 


912 Union Trust Building, Detroit, Mich. 























ing Systems 


RAJAH TERMINALS serine. 


CLIP 


Ferrule Clip @ 
furnished to fit 
any wire up to 
1%” in diameter. 


Wing Clip for 
quick attach- 
ment any size 
cable. 


PRIMARY 


myStyle ‘‘A’”’ made 

in 3 lengths 
from the bend 
of the Ferrule, 
%”, 11/16” and 
13/16”. 





A one-piece garment which slips on and 
covers your clothes completely. This gar- 
ment is made especially to meet the urgent 
need of motorists. 

Made of olive khaki—slips on in a min- 
ute, over all your clothes—off in a second. 
Big, roomy, comfortable, washable. Costs 
but $2-—the price of having two suits 
cleaned. You can’t afford to be without 
one. 

Don’t change your clothes every time 
you change tires, or tinker with your minals to use ell Primary with 
machine. Have a Shanhouse Motor Suit with any plug. Style A Style B ferrules same 


always in your tool box. Ferrule Clip Loop No. 1 Hook as Ferrule Clip. 
If your dealer cannot supply you send $2, giving (% Actual Size) (Actual Size) 


chest measure and dealer’s name. We will send 
RAJAH AUTO-SUPPLY CO., Bloomfield, N. J. 


you one direct, prepaid. Money back if not satisfied 
John Millen & Son, Ltd., Montreal, Toronto, Winnipeg, Vancouver 


W. SHANHOUSE & SONS, Dept. 103, Rockford, Ill. (2) 


Style “BR” ies 1 
size only. 





Collars supplied 
with Clip Ter- 
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os) WK es a ly AUTOMATIC IGNITION ! 


—there isn’t a car in your town 
that a Detroit Battery won't fit 


Gives the most / eV Delivers hottest 
Why is that? Because Detroit Batteries are made ' 


in styles and sizes to fit every car and starter. Not effective spark /| liege NC# ate -~S |. Spark at tom 
a “make-fit” but built especially to suit. We can 3 (©) \@)iMr; speeds and @ 
fill orders for any car in your territory. Just give , atevery speed | WIZZ SAT | 

us the name and model. ‘a4 | better spark. 


than the mag 
| / neto at hight 
Detroit Battery Co., Detroit, Mich. yet | motors. \ ‘ speed. | 








y nin anise a ag See 


CUCU Se 


for four, six or 


. , 3 
Write for our — Dealers eight cylinder 


Connecticut oiii2'5 Company, Ine. 


Meriden, Conn., U. S.A. 





When Writing to Advertisers, Please Mention Motor Age 


Pa OMT ORG ET 0s s 





= =i 7 - ee, ~} an -— P my F ‘ me 
Sn) a arte eos: 5. kk ace Ge ee Nate oy 
: TERR ee : a ae 


Sees Ae Tals yes Fo igs a. va 
pas J yl, Xo Aa we 

om eee naeee y stint Orin he oe. 

Shae DER fa es er 


Rh Pisa 











ST ror ok bats sin ieee ial 
t 


June 29, 1916 











The euel> Shock 
Absorbers of the 


Spring Type to be 
recognized by the 
Car Makers. 

Used As Standard 


Equipment on 





“ADCO Equipped” 


Insist on your new car being © 


ADCO EQUIPPED. 
Be sure to have your present car 
The Set 
for — 
Rear Springs 


ADCO EQUIPPED. 
“Comfort First’ —100% ease in 
motoring—85% less spring break- 
age—35% greater tire mileage. 
DEALERS—Get in on the demand 
for ADCO. Write us for liberal 
dealers’ discounts TODAY. 

Write for Bulletin No. 11 on 
ADCO Bumpers. 


Auto Device Mfg. Company 


6C Mason St., Milwaukee, Wisconsin 
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Takes Trouble Out of ‘Tires 


The car owner whose machine is equipped with 
Dayton Airless Tires never worries about punctures 
and blowouts. He spins along with the joyous knowl- 
edge that the pleasure trip canot be spoiled by tire 
trouble. He knows that they are always ready to 
serve. They never have to be pumped up. 

Eliminate your tire cares by using 


DAYTON AIRLESS 


TIRES 


They are built with piers of live, resil- 
ient rubber that absorb all jar and jolt 
and make riding comfortable. They are 
backed by seven years of service and 
tens of thousands of satisfied users. 


8,000 Miles 


Suaranteed on Dayton Airless for Ford 
cars—5,000 miles for heavy cars. They 
cut the cost per mile as compared to 
other tires. 

Write now for descriptive booklet 
and prices. Dealers! There’s big 
money in Dayton Tire agencies. Write 


¢ once for our new dealer’s offer. It’s 
& Winner. 


The Dayton Rubber Mfg.Co. 


1243 Kiser St., Dayton, O. 














Mechanics 
25% More Pay 


One Week Vacation 











Fifty expert automobile 
mechanics wanted. 
Will pay 25% more 
than current wages 
and give one week va- 
cation (at full pay, yearly), 
Only married men, at 
present employed and 
with at least 3 years’ 
experience, considered 


C.T.Silver Motor Co. 





| 57th St. and Broadway New York 






































: Price 





Don’t Wait Until de Car’s Gone 
Before You Lock It Up 


Don’t be like the man who locked the doors after his 
horse was gone. Be prepared in advance to prevent 
thieves taking your car from the curb, disguising and 
repainting it, and making it impossible for you ever to 
identify it again. 


J-R-B Combination Lock 
Makes Your Car Thief-Proof Always 


Cannot be unlocked by any trick of sound or touch, methods used 
in picking ordinary combination locks. Does not assemble a 
combination in the Knob. Operates on the gasoline line, under 
the floor. Works fast and easily if you know the combination. 
Withstands the best efforts of expert crooks who may try to 
tamper with it. If forced, temporarily blocks.the gasoline line. 
Installed by any garage man in an hour. Outlasts your car. 
Guarantees its safety always. 


Write for complete details - and free literature. 


A Dealers’ Proposition that Means Money on Easy Sales. 
| Write. 








THE J-R-B CO., Davenport, Iowa || 
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STANDARD ]| L8s Elgin Motor Power 
: | ton at — 


re Seata oe Cuts the Cost of Gasoline 
Chevrolet “Four-Ninety”’ 


—by increasing the mileage you can ex- 
Built on the tried arid true centrifugal sys- 


pect per gallon from 10 to 20%. 

Keeps the motor alive—always ready 
tem ‘which’ does not alter. Hand steady as a 
rock at all speeds. 


and able to do a little more than you 
Se a i ia call for. Eliminates carbon, keeps spark 
omament to your car. 


plugs clean, and increases the power 
Guaranteed country-wide service assures your wherever used, 
lasting satisfaction. 


















































| | Non-injurious when mixed with your 
$15 write pty = ee gasoline. 
Ask your dealer, or write for free illustrated literature. 
S TA N D A R D SPECIAL DEALERS’ DISCOUNTS NET 
GOOD PROFITS ON BIG BUSINESS 
Thermometer Co. The Elgin Motor Power Mfg. Co. 
65 Shirley Street, Boston, Mass. Cedar Rapids, lowa 
Your Life tetera nee 
py -—if your foot slips at a crpetal <i eony Ht Ke STA RTING | 
Rives Auto Pedal vent its ulipping” & D 
NEVERSLIP PADS , VA, LIGHTING 
aee tee Sea soar p> SYSTEM 
feet cool in summer (rub- FOR FORD CARS 





ber is a non-conductor 
of heat), save your shoe 
soles, and put you in fa- 
vor with the Insurance 
People, who have strong- 
ly endorsed Rives Never- 
slip Pads. 
Take no chances. That dangerous 
moment may arrive tomorrow. 
Order a set of Neverslips now! 
When ordering, state make, year and model of car. 
Specia Models 
No. 1—For Ford, all models. No. 4—Maxwell, 1916. 
No. 3—Overland. No. 5—Dodge Bros., all models. 
PRICE $1.00 PER SET Any Model 


GEO. H. RIVES MANUFACTURING CO. 


MAY 


i The Disco operates on a twelve- |; 
1 volt current -and is absolutely || 
the most powerful starter made |, 
for Ford cars. Single unit sys- || 
tem, simple, light, reliable. 
Mounted on patent yoke bracket 
which maintains alignment and 

revents chain troubles. — The 
Disco SPINS the motor, insur- || ‘ 
ing a start every time. ) d 


Dealers Write for Agency 7 5 | : 
DISCO ELECTRIC STARTER CORPORATION : 
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2187 Woolworth Building New Yor ea peteaai a nnteioneaeeae eee F 
BLOOD BROS. . 
Universal Joints | | 
[ ; 
\ 
| The Strong Right Arm of a 

Starting-Lighting System }{ ee A - 
) Each working bearing has its own positive supply of a 
GOULD STORAGE BATTERY CO. # lubricant and is individually enclosed oil and dust tight. 4 


General Offices, 30 E. 42nd St., New York ' The only high grade joint of the open type ) | 
Blood Bros. Machine Co., Allegan, Michigan 
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O1L,. AND*ELECTRIC VN <p Salisbury 
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JAMESTOV & NY. 
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for demonstrated superiority distinguishes every single part of the 


LARRABEE-DEYO Truck 


a combination of supreme qu ~~ a. ae. of parts selected from 











Over 40,000 live dealers enjoy seliing 
ry RUTENBER- Equipped Cars. 


ae ‘ a 4 ‘’ 










the very pinnacle of manufac nce, 
Sentheanie Motor, Model ‘‘C,” three point suspension type, 4% bore x 
51%4 stroke. Prevents torsional frame strains being taken through motor 

body. Special drop forged connecting rods and crankshaft. 

1% and 2, to 2% 

ton capacit : 

Territory be ng 

allotted— 

Deliveries 

LARRABEE-DEYO 


Motor Truck Co., Le 
of Binghamton, New Y 
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PULLMAN 
5740 MOTOR CARS $990 
The new Coupe De Luxe with C-H Magnetic Gear Shift, 


built and beautifully finished primarily for women, is a 
splendid example of the products of the Pullman 









































Ask your dealer to show you this new val . 
4 that saves 15 to 35 per cent of your fiat bit factory. ($990) 
: and gives your engine more power. It is ’ 
; called the Pullman cars are attainable in a Five Passenger Touring 
q model, a Three Passenger or Clover Leaf Roadster model, 
Z BRUG AN | and a Two Passenger Roadster—all on one standard | 
; chassis (114-inch w.b.) at $740. 
: Economy Valve cae, 2 ae 
e; BELLE LE LE Oe Good territory for this fast selling line is still open to live 
: au . °° 
i acne om, pres Baggy J ® — a dealers. Write for our proposition. Address Dept. 25 
; ie hehe a (a 
f 4-4 The Pullman Motor Car Co., York, Pa. 
° THE BRUGAN COMPANY, Bangor, Maine 7 ESTABLISHED 19038 
j 
DON’T PAY MORE 
» 
‘ Th The ‘‘Faseo” Racing 
2 Bodies are meeting with 
4 universal approval. Bullt 


Ironclad Prices 


Take advantage of IRON- 
CLAD quality and economy. 
Best material and most care- 
fully selected stock. Com- 
bine all advantages of tires 
you buy at twice the price. 
Sell with longest written 
guarantee. Write for com- 
plete details, and prices on 
all sizes. 

A Chance to Save 
Without Quality Skimping 
Ask for prices on Special 
Guaranteed Ironclad tubes. 


Ironclad Tire Co. | ¥ 


840 W. Jackson Blvd. 
hicago en 


saaares Fue 
% Ce eae 


to wear. Ride without 
nolse. Easily mounted. 
Sold complete at reduced 
prices. Agent wanted In 
every town. Write for 
dealers’ prices and 
literature today. “‘FAS- 
co” IS A WINNER. 


Fried & Stonier Co. 
Peoria, Dept. 22, Illinois 
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—even this old boy 
is hitting on all cylinders 





ent. 


| Xe}e ‘Your Car 


Ignition ArmaterKentMirls| 
| gabire | 


del hint USA 
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CARBURETOR Seana erence 


“FROMBERG MOTOX DEVICES CO., Dept. G., 64 E. 25th St., Chicago, Hl. 





104 MOTOR AGE June 29, 1916 


PITTSBURGH. SEARCHLIGHTS 
ee Ce 


Have you a Searchlight to suit every 
customer? The Pittsburgh Line is 
complete, from the most powerful 





ILLINOIS 
Automatic Windshield Hinge 
Makes Windshield for Fords | 
Clear-Vision and Ventilating | 








The only windshield hinge made f 
of tempered steel, and guaran- 
teed for the life of the car. Fits 
any 1915-1916 Ford with cowl 
dash. Special hinge for 1914 
Ford. Easy to attach. Simple 


adjustment for perfect ventila- 
tion and rain vision. Richly fin- 
ished in black enamel. Price, 
$3 per pair. 


Searchlight made to the lightest and 
smallest. Large stock of Pittsburgh 
Dirigibles and other types ready to 


ship the day your order reaches us. 
Pittsburgh Electric Specialties Co., Pittsburgh, Pa. 


If your dealer or jobber can’t supply 
you, remit $3 and we will send prepaid 


ILLINOIS BRASS MFG. CO. 
226-232 W. Ontario St. Chicago 


a 3 
Ss | i : <7 You don’t just expect 
| fo _ <= Miles Cheaper | good service from 


Users Report BR AENDER 


TIRES ¢ TUBES 






































8,000 
10,000 
12,000 





4 #4 

15,000 —you get 
? Write for particulars about BRAENDER Bull Dog 3 
Miles Non-Skid—THE FASTEST, SAFEST, SMOOTHEST 3 


RIDING TIRE MAD 


Braender Rubber & Tire Co. 


Factory: Rutherford, N. J. 


Quaker City 


Rubber Co. BRAENDER 250 West 54th St., New York, N. Y. 


; hia Bull Dog 1327 Race St., Philadelphia, Pa. 
Philadelp Non-Skid 1350-54 So. Michigan Ave., Chicago, Ill. Trade-mark 


Add to Garage Profits by 
Oxy - Acetylene Welding o 


ni? 
Savings made please your patrons and pay ee 
good substantial profits. 


PREST-O-LITE 


Dissolved Acetylene 
(Ready-made carbide gas) 


adds to the efficiency and usefulness of 
any good welding equipment. We furnish 
thoroughly high grade welding apparatus 
for $60.00. The average user will also 
need gas cylinders at an additional cost, 
and about $10.00 worth of welding sup- 
plies. Truck and special equipment for 
cutting operations at extra cost. 

Send for details of Prest-O-Lite Service 
for Oxy-Acetylene Welding. 


The Prest-O-Lite Co., Inc. 


The World’s Largest Makers of 
Dissolved Acetylene 
233 Speedway Indianapolis, Ind. 
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Systems 
SINGLE UNIT and 
TWO UNIT Equipments 


Booklet on Special Ford Equipment 


DYNETO ELECTRIC CO., Syracuse, N. Y. 
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fs Original in Design 
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Superior in Quality 
FACTORIES , SALES OFFICES 
Lowell, Detroit 
Mass, Mich. 
BRANCHES BRANCHES x 
Chicago  €E New York 's 
1256 Michigan Ave. a 1876 Broadway ; 





HEINZE ELECTRIC COMPANY 
fee” 
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Auto Puller 
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Pulls your 
car out of any 
: hole or rut. 
{_\iex Hook it to 
Sage your front 
axle. Youwill 
save the price in 
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many 
ways. Money back if not satis- 
factory. Enclose $6.50 for one 
Never-Stuck Outfit complete. Only 
one of many values we Offer. 


MonlgomenjWiand ACB 


Chicago Kansas City Ft. Worth Portland, Ore. 


_ 


New York : 
Write Nearest Convenient Branch 



















Expanding Rim 


Change 
Tires in 
2 Minutes 


Don’t wage war with & 
your tires every time 
you try to remove them 
from the rims. No physi- 
cal exertion is needed— 
and very little time, if you 
use a— 


Niswander Tire Remover 


Specially threaded hand wheel contracts and 
expands the rim from 1 to 4 inches. Tire drops 
off when contracted. As easily replaced. Guar- 
» anteed to work on any straight side split rim. 
Folds to pocket size. Write for free illustrated 
literature, or send $2.50 for device by prepaid 
parcel post. Special proposition to salesmen. 
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CAs: 


Inner Tubes, Inner Liners, Outer 
Boots, Inner Sleeves, Blowout 
Patches, Cementless Patches, Cement 
Patches, Red Rubber Tubing 


Ex MRR KN 


£4455 
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Any man or woman can quickly learn to drive 
and anyone can care for his Ford car, and 
that’s half the fun of motoring. Just the re- 
liable, simple, useful car that meets every- 
body’s requirements. 


The price of the Runabout $390; Touring Car $440; 
Coupelet $590; Town Car $640; Sedan. $740. 


FORD MOTOR COMPANY 
Detroit, Michigan 
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Detroit Plant for Sale 


We offer the plant, known as the P. R. Manufacturing Com- 
pany, located at 621 Bellevue Avenue, Detroit, Michigan, for sale. 


The land has a frontage of 416 feet on Michigan Central Belt 
oad and on Bellevue Avenue. The depth is 163 feet. The 
location is one of the most desirable in the City on account of 
its railroad connection and its position in the center of a labor 
residential district. 


Not quite one-fourth of the land is at present occupied by 
buildings, giving ample room for expansion. The present build- 
ings (two-story) provide about 33,000 square feet of floor space, 
and are brick, mill construction, and equipped with sprinkler 
system. 


For further particulars address 


SECURITY TRUST COMPANY, Receiver 
P. R. Manufacturing Company 
DETROIT, MICHIGAN 
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Be Sure About Your Lights 
| and Starting Motor! 











MODEL 354 AMMETER 


On YourDashboard or Cowl 


you are never in donbt as to whether your 
battery is being properly charged. It indi- 
cates exactly, and at all times, the rate of 
* charge or discharge of the battery, warn- 
ing you before it is too late whether your 
battery is being maintained in the condi- 
tion which will assure you perfect service. 


o Write us—tet us tell you about it. 


Weston Electricallnstrument Co.,}0 Weston Ave.,Newark,N.J. 
Branch Offices in the larger cities 











Provided 
with or without 
padlock. 








Oekes Kranklock 


Oakes Kranklock combination starting 


crank holder and lock and license holder. 
Make your car thief-proof with this handy and 
serviceable combination. It holds the starting 
crank rigid and license tag securely. 
Every Ford owner needs one. Can be put on 
easily in a few minutes, No holes to drill. 
Prevents garage employees from using or tam- 
pering with your car while in garage. 
5 Without 
Padlock 


$1.00 with Special Padlock 
Made by the makers of the famous Oakes Fan 
Beartone Fan-Horn, $5.00 


fi or If your dealer is unable to supply you with any Oakes 
accessory, it will be shipped direct on 


il 
FORDS receipt of price. 
Write for complete description of our entire line, 


THE OAKES COMPANY, Dept. C. Indianapolis, Ind. 
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Wedter TRUCK MOTORS ‘IE 
LITT” — noted for their battle- 


ship strength and 
aeroplane lightness. If 
you manufacture, own, 
operate or expect to , 
buy a motor truck, write 
for catalog M _ which 
gives full details. eo, a): = 
Waukesha Motor Co. __ nl ; pee 


221 Factory 8t., 
Waukesha, Wis. 
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Repair | ires-Make Money 


Don’t continue to plod 


and be content with just a storage 
business with occasional 


e of gasoline and oil. The garage 


that is making money today is the one thatis vulcanizing tires witha 


HALER 





LCANIZER 


You don’t have to go out and solicit business. The auto 

owner when he comes to you for supplies, gasoline,oil,etc., 

and knows you can repair his Sires, will give you the job. 
Give your customers this vmaek lete service they like, 

be ready to repair their tires, make money for yourself. 
Anybody who can clean or adjust a car can operate 

a Shaler anne of the simplicity of Sh Shaler W 

Tread Method and Automatic 


Catal og Free 4! Send at once 4 the ot Sha 


ler catalog, 
the most ~X_,-, te Vulcanizer Catalog 
ever published 


Get the low rears for the Shaler garage 
tye pictured here. We by 2d —— i our book ““Common 
nse about Tire Repairs 


A. SHALER & CO. 9 roe zzo “72 Fourth St. V Waupun, Wis. 


Largest Manufacturers o 


Always Warns 


The ONE perfectly made—the highest priced mechanical 
horn. . Pleases user and doubly satisfies dealer. $5 Retail. 
Send for our new 1916 Sales Plan. 


G. P. Muffler Cut-Out 
** Tells the Motor’s Secrets ”’ 


Manufacturers 
THE G. PIEL CO., Inc. 
Long Island City, N. Y. 


Sales Managers 
EDWARD A. CASSIDY CO., Inc. 
30 East 42d Street, New York City 
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For Cleaning Automobile Bodies 


Garagemen find it cheaper to 
use than soap and  water— 
cheaper and infinitely more sat- 
isfactory to their customers. 


THE WONDER-MIST CO. 


General Offices, 14 Federal St., Beston, 
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Mass. 
New York Office, 1789 Broadway. 
Chicago Office, 162 No. Dearborn St. 


Gres 
The “Hold-On” Tread 


are as superior in quality to ordinary tires, 
as the Combination liberal sales policy is 
superior to the “cut and dried” ordinary 


selling — under which the ordinary 
tires are sol 
Get the exclusive territory proposition. 


The Combination Rubber Mfg. Co. 


Manufacturers of High-grade Trade Mark 
Rubber Products for 50 Years 

BLOOMFIELD, NEW JERSEY 

Write or Wire for Particulars 
Regarding Our Proposition 





Beaver Motors 
Fit Every Demand 


There are BEAVER Motors in a variety 
of sizes, suitable for all pleasure car and 
commercial car requirements. -Meet all 
demands for power, economy 
and dependability. 


Over-head valves. 20% to 25% 
more power than other motors 
of same bore and stroke. 

Write today for BEAVER 


specifications before decid- 
ing on the motor to use 


BEAVER MFG. COMPANY 
















Model 
M. L.C, 


4-Cylinder—4-Cycle 





ist & Oklahoma Ave., Milwaukee, Wis. 

















SLEDS DOIN 
<~ ef 2 
MAKERS OC SPRINGS 


& ANTES FOR. OVER. 
GCF CTYM-Y-E:A-Q2S 














SEU UOAEDRAMEMAUUOUAUUNDALRGSAMUAPOUEADENELSGQELOOUOAUA UNE EQQGQNCCQOOUOUEONOOGQLQOQUOUUUOCG2E000UGUUOUUOOEECGSUOUCUOOOUEOOUOOHNUUUUUUOOOEEEOUOOSGOUOOOOOOSEOEEOOUYOLLU OREO 


Onppe oot 


Luxurious light cars 
which in their first sea- 
son have found the way 
into America’s and Eu- 
rope’s most refined so- 
ciety. Scripps-Booth 
stands out as the most 
attractive car in the 
s roadster class. A car of 
} beauty possessing com- 
fort heretofore unknown 
in a motor car. Roadster, 
$825—Coupe, $1450—8- 
cylinder, four-passenger, 

1175 Dealers wanted. 
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High and low tension magnetos, make-and- 

break coils, dash coils, box coils, motorcycle 

coils, switches, spark plugs and other igni- 

tion specialties. Guaranteed satisfaction 
WRITE FOR CATALOG 


KOKOMO ELECTRIC COMPANY, Kokomo, Ind. 
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In this hot weather use a . lubricant that 


will not melt—use 






NON: FGI 


Summer temperatures alone sometimes cause common grease to melt. Be- 
sides, grease melts at bearing temperatures, becomes too thin and leaks 
out, proving its unfitness as a lubricant for your car. 


Non-Fluid always retains its original density, is always ready to lubri- 
cate and has 8 times as much lubricating value as grease. 


Sold only in orange colored cans at your dealer’s. 
Write for samples and literature 


NEW YORK & NEW JERSEY LUBRICANT CO. 
165 Broadway, New York 



















Enjoy Drawing Room Luxury 
When You Tour 


CARRY 


Kamlee Auto Trunks 


Kamlee-Cadillac Fender Rain, dust and rust-proof. Protect 

Trunk No. 38045—Open fresh supplies of clean linen and ex- 

tra clothes. Special _ KAMLEE-CAD- 

ILLAC Fender Trunk includes 3. suit 

eases and a slip cover. Designed for use on Cadillac cars. Makes 

touring anywhere, comfortable as best railroad accommodations. 

There’s a K.z AMLEE Trunk for every kind of car. Write for free 
catalogue. 

Special discounts to dealers 








| THE KAMLEE CO. i‘, Milwaukee, Wis. 











Special 
Introductory Offer 


For $2.00, cash with order, we will 
send you a Style “D’”’ Martin Tire 
Cover, any size up to 37x5 (if over 
37x5 add 50c), also a Martin Water 
Bucket, price 50c, and a pair of 
Knock-a-bout 
Gauntlet Gloves. 
All postpaid any- 
where in the U. S. 
A. for $2. All we 
ask you to do is to 
show your dealer. 


Any Tire 


On Any 
Bracket 
On Any 





Style D 
We will send Water Bucket only 
postpaid, for 50c 


THE MARTIN MANUFACTURING COMPANY 


LANCASTER, OHIO 


‘‘MILLER Carburetor is a wonderful instru- 
ment. It is simply perfect.’’ 

Barney Oldfield knows. He broke the world’s 
mile track record using a MILLER. 


Put a R on your 

pleasure car or truck and 
ro) Pony Start making economy, power and accele- 
- ee for you. Write for circular, Dealers 


, Miller Carburetor Sales Corp. 
e bey S. Los Amante St., Los Angeles, Cal. 
== cago Offi 2526 Michigan Ave. 
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' DEALERS: Send for our Booklet 








are “ALWAYS ON THE JOB” 
Because: 


All Standards are Standard-ized 


With a standard motor—Continental: standard axles—Timken; @ 
standard transmission—Brown-Lipe; standard bearings—Timken 
throughout; standard everything at a standard price so you take 
absolutely no risk in your selection of a STANDARD TRUCK— 
all capacities. 

Write Dept. 7 for the most liberal agency proposition ever offered. 


Standard Motor Truck Company, Detroit, Mich. 








Beware of Auto Thieves 


Equip Your 
Car with 


Arnold 
Auto Alarm 


Guaranteed Theft 
i. Bell. 2. Cable to brake. 3. Lock on dash. 4. Battery. Proof. Electric 


: bell rings if car 
Saves 25% on Your Insurance jj; staitedt: Can 


not be stopped. Install it yourself. Full direction with 
each outfit. 


Attractive Proposition to Dealers 





> 






































ARNOLD & ARNOLD, 501 Rush St., Chicago, ill. 


Draw Trade age Way 


: by installing a Curtis Air Compressor in your Garage or Made i ay 
























cause it gives them clean air, free from oil—and will 


Service Station. Motorists look for a Curtis Outfit be- 
appreciate your efforts to save them many dollars upkeep 3S Sizes 





~ CURTIS AIR sis 





Free From Oil 


means fewer blowouts, fewer punctures, increased 
mileage, less repairs for’ your customers. 
Install a Curtis Air Compressor NOW. It is the 
—— so designed that it can’t flood the cylinder 
more oil than it can use. No oil getsin airline. 


5 Sizes —125 Combinations 
’ At Attractive Prices 
Write for full particulars and our proposition. We 
can show you how to .get and hold business against 
keen competition and “‘cut prices.’’ Write today. 
CURTIS PNEUMATIC MACHINERY CO. ¢ 


152'7 Kienlen Ave., St. Louis, Mo. “ 
Branch Office: 530H Hudson Terminal, New York 
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Yj S Not made to meet a price, nor to shatter ‘records of quan- @ 
tity, but to fulfill a service ideal—to be a true foundation @ 
for a worthy motor vehicle. % 

|g. CONTINENTAL MOTORS COMPANY, Detroit, Mich. & 
eT 


When Writing to Advertisers, Please Mention Motor Age 
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Over 20,000 Evenlites are in useon 1915-16 Ford Cars and every 
user is delighted. They Sell Anywhere—Everywhere they’re offered. 


eT NEE i604 6 bad 94 bs GOA SOK 0S 04 6 Caco uel $4.00 to $6.00 


BATTERY CHARGERS.................. $24.00 to $140.00 N 
WH. MAWES. MEAG MIITUMIOIG...... «~~ oo onc vcccecncccaccn $7.50 N 





ST. LOUIS MAGNETO TESTERS, show the trouble 
EE Grate isle e ek Ss aia enka k cu Pate so tets ae ek $10.00 


Write For Our Catalogue. 
ST. LOUIS ELECTRICAL WORKS, 5403 Easton Ave., St. Louis, Mo. 


— oon Ve ee ae |S 
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Safety Signals 


Have the far-reaching call for country roads—the quick, 
snappy shriek for city traffic. Use the Sparton on 


your car. 
Model 


The Sparks-Withington Co. 
Jackson, Michigan 
6 ‘F 99 $ 4 
finished in 


satin black 
and nickel or 
all black. 























Mr. MANUFACTURER: 


AXIMIZE 
Your EXHAUST 


That the most wonderful of all noise-reducing 
inventions is the Maxim Gun Silencer, is now 
— » recognized the world over. Now, in the 


‘MAXIM AUTO SILENCER 


rif his principle is adapted to the automobile exhaust. To 
pee be up to date a car should be equipped with a Maxim 
Auto Silencer instead of the old-fashioned muffler with 
wasteful baffie plates, tubes and holes. We can handle 
a limited number of quantity contracts. Manufacturers; ask for information. 


THE MAXIM SILENCER CO. 


111 HOMESTEAD AVENUE HARTFORD, CONNECTICUT 


"HIRAM PERCY MAXIM 
President 


June 29, 1916 












Ty . “i 3 sections over any Anti-Skid 

O blowout. Can’t have Mud chains can be put 
blowouts, punctures; neither on in a jiffy with one hand 
can the rubber wear off while standing on the run- 


Old Tires ning beard. Hook ie onde 
. ° ‘ together an us e little 
haan dl Special prices to those in new an If we bgme in a mud 


territory hole you will laugh out loud. 


Kimball Tire Case Co.,173 Broadway, Council Bluffs, Ia. 








Axles and 
Roller Bearings 
10,000 Mile Tires 


MATCO TRAILERS 


MATCO trails as well behind a Ford run- 

about as a 5-ton truck. Built in any type 

body, to suit the requirements of every 
car owner. Write for illustrated cata- 
log with complete specifications. Lib- 
eral dealers’ proposition, 


The Michigan Auto 


Trailer Co, 
DETROIT, MICH. 








22-72 Touring 
22-42 Sporting 
22-42 Runabout 
22-42 Raceabout 





LITERATURE MAILED ON REQUEST 


MERCER AUTOMOBILE CO. 


800 Whitehead Road Trenton, N. J. 











&, CARBURETOR 
NOWN the world oyer as | 


the zenith of simplicity 
and efficiency. 
A precision instrument giving 
permanently, exact carburetion 
for your car. : 


Zenith Carburetor Co. 
Detroit, Mich. 











Kissel’s 
Ultimatum to the 
Automobile World— 


The “flundred Poin tix 


SIOODS 


The Big Value in Sixes—Get the details now 
KISSEL MOTOR CAR CO. 


121 Kissel Avenue Hartford, Wis. 


KISSELKAR 


EVERY INCH A CAR 
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of the Motor Car Industry 
or Used Cars, Parts, Accessories, Supplies, Iires, Repairing, Machinery 
1 


and all other Special 


Announcements of a 
ADVERTISING RATES: *% .inch—One time. $2.40. Three times. $5.85. 


milar Character 


1 inch—One time, $4.50. Three times, $10.80. 1% inches—1l1 time, 


$6.75: 3 times, $16.20. 2 inches—1 time, $8.75; 3 times, $21.0) Special rate for other spaces and longer terms on request 


QUINTA 


CAR OWNERS 


HIGH CRADE SERVICE F 


Do you know why we make this statement and how we 
can fulfill it? 


We are the largest concern in the world supplying repair 
and service parts to car owners. We buy defunct automobile 
companies. Repair parts are received in trainload lots. To 
date we have purchased over one hundred automobile com- 
panies. There are over TWO MILLION service parts for 
all makes of cars in our large warehouses. Our customers 
are receiving the direct benefit of our wonderful purchasing 
power. 


Below is a partial list of Orphan Cars for which we 


supply prompt and efficient service. 
Cartercar Krit § Abbott 


Michigan Warren Speedwell 








Aaiue Havers 

aiiins Keeton 

Benham Marquette 

Century a 

Crescent } cca 

Cutting Rainier 

ae Reliable-Dayton 
emot Scripps-Booth Cycle 

Elmore ayne 

F. A. L. Car Welch-Pontiac 

Grabowsky Welch-Detroit 


If Your Car Is Not Listed, Write Us. 


Our Service is the highest grade. Orders receive 
prompt attention. Shipments made promptly. 


Send us an.order today for repair parts for your 


car. We can supply practically any part for any car 
and our prices are the lowest. 











R LESS MONEY 


Weekly Bargains 


Radiators 3 
Abbott-Detrotit Model 34-46 <2 oon ck cv ckcccccesiebeedal $35.00 
Bee OP ge how 'h. 60 Gb 4 0s 0b 0k eee 35.00 
Demeeer BEGG BOG... a 6 oles a kh s ees 6 ee ee 
BR | | SP or ee 25.00 
Transmissions 


Center control Keeton transmissions with shaft lever. .$50.00 


Miscellaneous 
Demountable wheels, all makes and sizes; per set, with 

WUOPR: SUNMis oo bs do os cick eee sd ieee $21.50 
Springs for most any car; each, up from .............. 3.00 
Right and left hand steering gears, up from.........,. 10.00 
Tops for any make of car; price up from.............. 15.00 
Rob Roy Shock Absorbers for Fords (Set of 4)...... 4.00 
Bisctric epot latene, GRO. 6. ow SiO aa ie ake es 2.25 
Deaco permanent magnet lighting generators with cut- 

CO CONES. 5 6a 606K wie dak ces bee 10.00 
Rims, all sizes and makes; each.................2-000- 2.30 
Windshields—All models and sizes—up from.......... 7.50 
Fenders—Many sizes and types—each................. 3.00 
Bodies—Latest models complete—prices up from...... 50.00 
Gas Tanks—All sizes and types—up from............. 1.00 
1914 Touring Bodies with tops for Ford.............. 25.00 
$25.00 Stewart Speedometers, Flush type head, complete 9.00 
Small repair kits; great for the auto................... 1.19 
Wire wheels complete with hubs, drums, caps, etc., per 

et 08: 4. sick seein. kasd eR ee 100.00 


Space will permit listing only a few of our many bargains. 
Write for our large illustrated Bargain Bulletin of auto 
supplies. It is free upon request and will positively save you 
money. 


If you do not see listed what you want, send for our large 


illustrated Bargain Bulletin. 





uritan Machine Company 


It is free upon request. 





ALL PARTS FOR ALL CARS 
410 Lafayette Boulevard, Detroit, Michigan, U. S. A. 


When Writing to Advertisers, Please Mention Motor Age 
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Late Model, 5-Pass., 4-Cyl. Cole 


Fully equipped in every way. A bargain. 


CONDON 
abash Ave. 
—- “Calumet 5311 


Chicago 


——————————— 


Matheson 


Cars and Repair Parts 
FRANK F. MATHESON, Wilkes-Barre, Pa. 


‘Parlor Car” 
Passenger #; Coaches 
25 INDIVIDUAL CHAIRS 


“PULLMAN” CAR COM- 
FORT AND LUXURY AT 
COMMON BUS PRICES 


W. H. MARSHALL 


866 Peoples Gas Building Chicago 

















$250 TAKES 1912 PREMIER 4-40 5-PASS. 
touring car with complete equipment, includ- 
ing speedometer. (No. 912). Ask for bulletin of 


8. 
PACKARD MOTOR CAR OF CHICAGO 


co. 
Michigan Ave. and 24th St., Phone 4316 Calumet 


Engineers 
THOMAS T. GRAY 


Research Chemist and Petroleum Engineer 


Specializing in the examination of Gasoline 
Lubricating oils and Petroleum Products. 


MANUFACTURING AND RESEARCH 


LABORATORY 


1353 North Ave. Elizabeth, N. Jd. 


Flying Machines 


NO HIGH WAR PRICES 


One standard low price to all made possible 
only by long experience, careful buying in quan- 
tities and wonderful efficiency. Save time by 
being supplied from America’s oldest and largest 
manufacturer. Most complete stock in the world. 
Get our catalogues; they tell. Aeronautical sup- 
ply 6, Motor 4, and Propeller 3 red stamps. 


E. B. HEATH AERIAL VEHICLE CO. 
CHICAGO 


Garages, Shops, Etc. 


FOR SALE AND WANTED 




















—FOR SALE— 


Automobile Garage in Central [Illinois City 
of 9,000 population. County seat. Limited com- 
petition, complete accessory stock, storage sale, 
repair and electric charging business. New 
brick (fire-proof) building, 50x150, with truss 
roof construction. An unusual opportunity for 
responsible party at reasonable terms. Address 


Address E 541, Care Motor Age 
—FOR SALE— 


Best garage in good Iowa town of 1200 fully 
equipped with emall stock of accessories, owner 
has other business. 


Address Box E 547, clo Motor Age 








} 


, 


June 29, 1916 





/\OTOR AGE CLEARING]TOUSE SECTION 
Cars---For Sale and Wanted | 


—FOR SALE— 
Fully Equipped Machine Shop and Garage 
Terms to suit purchaser 


Address Box E 543, clo Motor Age 
—FOR SALE— 


In order to hold territory on a popu- 
lar car must sell a branch house 
and establish a purely sales branch 
in another town. This fine paying 
Garage and Sales business in Mon- 
tana town of 4500 (only two gar- 
ages in town). Must be sold soon. 


Address Box E 544, Care Motor Age 
FOR SALE OR TRADE 


Auto Machine 
and Model Work, one of the best prominent 
magneto service stations in the South. Busi- 
ness been established and a big paying propo- 
sition. Photo and description on request. Ad- 
dress 1014 McKinney Av., Houston, Texas. 








for Central Northern Property. 





FOR SALE—tThe only vulcanizing plant in 
county having 1170 automobiles, situated at 
county seat, on paved street, near the square. 
Concrete building rents for $12.00 per month. 
Will sell everything at invoice price. Must sell 
on account of poor health. Address LEO R. 
BROWN., Aurora, Neb. 


Garage and Machine Shop 


Only one in town of 1500, on main road; doing 

good business. Good reason for selling. Build- 

ing 50x100. $3500 will buy. No rent to pay. 
Address Box E 545, care of Motor Age 


Help & Situations Wanted 


Factory Representatives 


Wanted— 


High grade men to represent a high 
class line of worm drive trucks. 











State experience and _ territory 

covered. 

CADILLAC AUTO TRUCK CoO. 
Cadillac Michigan 





POSITION WANTED 


REPAIRMAN—Experienced on Fords and gas 
cars in general. Eight years. Married, sober 
and reliable. References. 


Address Box E 546, care of MOTOR AGE 
SALESMEN 





Get our plan for monograming autos, etc., by ' 


transfer method. These Monograms are dur- 
able, artistic, easily put on and very profitable. 


MOTORISTS’ ACCESSORIES CO., Ashland, 0. 


WANTED—AGENT OR DEALER 


in every town and locality for quickest selling 


AUTO NECESSITY 


Every auto owner needs one or more. Every- 
body buys it on sight. Act quickly before the 
agency in your locality is gone. 

Write for FREE circulars and information. A 
sample sent on approval. 


PHILLIPS MFG. CO. 
3904-3908 Sheridan Rd. 


Machinery 


CHARGING GENERATORS 
FOR SALE 


Battery Charging, Set Mounted on Iron Base 
and Driven by 5 H.P. Alternating Current Mo- 
tor Complete with Switch Board and Meters. 


INDUSTRIAL MACHINERY EXCHANGE 
90 West St. | New York City 


Magnetos---Service Stations 


A BAD SPARK IS ANNOYING 
Send your magneto to us for quick service. 
We repair magnetos, coils, starters and storage 
batteries. 
EMEIS MANUFACTURING CO 
217-221 Iowa St. 





Chicago, Ill. 














All Makes Magnetos and Everything 
Electrical Repaired by Experts 
Quick Service. Magnetos Bought, Sold 
and Exchanged. 


MOTOR CAR SERVICE CO. 
IGNITION SPECIALISTS 
524 E. 35th St. Chicago, Il. 


ALL MAKES 


of Self Starters, Batteries, Magnetos 
REPAIRED 


Let our factory-trained electricians take care 

of your electrical troubles. Our low prices and 

high-class mechanics give us the business. 
Special Prices for Dealers 


KANSAS CITY BATTERY COMPANY 
1607-11 Grand Ave. Kansas City, Mo. 








Always beforé. fou spend money on Ignition or 
Lighting, Repairing, “Try Us and Be Convinced.” 
Expert repairing, Magnetos, Armatures and 
Fields rewound. HICAGO MAGNETO EX- 


CHANGE, 2333 Mich. Ave., Chicago, Cal. 3954 


Any Magneto, Generator or Starting 
and Lighting System 


most efficiently repaired by most modern plant 
in the West; a house of Established Reputation, 
employing a staff of Trained Electrical Experts. 
Most conclusive evidence is: 25 years ef Square 
Dealing in this business. Only Official Service 
Station in Chicago for Westinghouse, Kemco, 
Disco and U. S. L. 


ARTHUR JONES ELECTRIC CO. 
57 East 28th Street Chicago, Tl. 














Davenport, Iowa | 


BRING US YOUR 
Electrical Equipment 


Troubles 
TO SET RIGHT 


If your battery, starter or magneto gives 
you trouble, trained specialists can find 
the reason in our thoroughly efficient 
service station. The result of years of 
study and experience with every elec- 
trical appliance for motor cars. 3 

Our battery department is in charge of 
experienced workmen, and gives prompt 
service on all jobs. 

Trained men also are at the head and 
benches of the magneto and starting de- 
partment, to give you the benefit of 
highest grade service. 


Every job is thoroughly tested before 
delivery. 


Official repair shop for 






Northeast Electric Co. K. W. Oo. 
Gray & Dav Simms Co. 
Bijur Electric Starter Co. Swiss Co. 
Kemco Kingston Co. 
Willard Storage Battery Co. (Kansas only) 


—but we repair anything electrical, if it 
can be repaired. 


The E. S. Cowie Electric Co. 


KANSAS CITY MISSOURI 
WICHITA KANSAS 


FORD MAGNETO CO. 


2603 Locust St. St. Louis, Mo. 


LARGEST MAGNETO WRECKING HOUSE 
IN THE MIDDLE WEST 


We have new and used parts of any Magneto 
at wrecking priccs. Repair your Magnetos 
yourself, we furnish the parts at a saving of 
50 to 75%. If you get puzzled up, ask for our 
free instruction book with 61 wiring diagrams 
of Magnetos and Starters. If this will not help 
you, ask our advice or ship your trouble to us 
and we will fix it for you practically without 
profit. Our big business justifies this. Write 
for our weekly Bargain List in new and used 
Magnetos and Coils. 200 Bosch Magnetos, all 
types, from $10.00 up; have your pick. 


Anything to make the spark, 
we have it for less money. 





When Writing to Advertisers, Please Mention Motor Age 
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EXPERTS: LIGHTING AND STARTING 
Official service station of Eisemann Magneto Co., 
Westinghouse & Gould Storage Battery Co. Ab- 
solute guarantee on all repair work. Quick 
Service. Wisconsin Magneto Exchange. 

Milwaukee, Wis. 


Detroit Magneto Exchange 


Expert Repairing and Overhauling of 
all kinds and types of Magnetos and 
Coils, Electric Starting Motors and Gen- 
erators at prices you will be glad to pay. 


ALL WORK ABSOLUTEY GUARANTEED 


QUICKER SERVICE 
97 W. Adams Ave. Detroit, Mich. 


Ignition Repair Parts for 
DELCO 


Carry complete stock of DELCO and ATWATER- 
KENT repair parts. Prompt service on repair 
parts. ORTHWAY GARAGE 

1023 Central Ave. ’ Cleveland, Ohio 
MAGNETOS BOUGHT, SOLD AND REPAIRED 
Send your ignition system to us. We repair and 
return promptly. We carry parts for all systems 
in stock. Credit allowed on old magnetos. 

S. G. HOFFMAN MAGNETO CO. 
3939 Olive St. t. Louis, Mo. 


MAGNETO BARGAINS 














ast SS Ges Be Gs SO ois 60 60k KORRES ER $14.00 
pe EE ee Nee ee ee ee ee 30.00 
ee ae ee ee ee Fs e's Ce 2 oe we 2 ER ORE VERS 82.50 
ee ee ee ee, na wae cb eonesakecavoan 40.00 
pS ee Re SC eT eee TTC OR CTO Tee 40.00 
Bosch DD. R. 4 Dual with coil........... 38.50 
Remy or Splitdorf complete with coil..... 17.50 
Any part for almost any magneto at half 


manufacturers’ list price. 
AUTO SALVAGE CO., Inc. 
1416-18 Main St. Kansas City, Mo. 


MAGNETO BARGAINS 
Magnetos, Low Tension from $5 up. High Ten- 
sion from $15 up. Repairing, Bought, Sold, Ex- 
Dealers in Platinum and Magneto 
Parts. AMERICAN IGNITION CO. 

750 Center St. Chicago 
MAGNETOS & COILS REPAIRED 
ALL OUR WORK GUARANTEED 
Bosch Our Specialty 
MEINERT MAGNETO SPECIALTY CO. 


1216 Prospect Ave. Cleveland, Ohio 


Magnetos, Coils, Lighting Generators 


STARTING MOTORS, MAGNETIZERS 
Manufacturers, Dealers and Repairers 


H. B. WEBER & CO. 
1888 Michigan Ave. 














CHICAGO 





Pellet Magneto Company 


1606 S. Michigan Ave. Chicago, Ill. 


—AGENTS FOR— 


The Eisemann Magneto Co. 
Henricks Magneto & Electric Co. 
Connecticut Tel. & Electric Co. 

The Norma Ball Bearings 

Bijur Motor Lighting Co. 

Atwater Kent Systems 
K. W. Ignition Co. 
Gray & Davis 


Automobile Specialists in Ignition, Starting and 
Lighting Equipments 


Manufr’s Opportunities 


INDUSTRIAL ENTERPRISES | 


seeking new or more commodious 
quarters are invited to investigate 
South Milwaukee. Very desirable 
factory sites still available at low 
prices. For full information ad- 
dress Matthew B. Potter, secre- 
tary, Advancement Association, 
South Milwaukee, Wis. 


PENNSYLVANIA 
PARTME 











STATE HIGHWAY DE- 
NT, Harrisburg, Pa. Sealed propos- 
&ls will be received at said office until ten a.m. 
June 28, 1916, when bids will be publicly opened 
and scheduled and contract awarded as soon 
there after as possible for the furnishing of 
*ennsylvania motor-vehicle license number 
plates and Pennsylvania licensed automobile 
and traction engine drivers’ badges for the 
year 1917. Plans and specifications may be ob- 
ained at the State Highway Department, Har- 
2 SOUrE, and may be seen at 1001 Chestnut St., 
. ladelphia, and 908 Hartije Building, Pitts- 
aoe Pa. Joseph W. Hunter, First Deputy 
tate Highway Commissioner. 











—WANTED— 
A weil equipped machine shop wants machine 
work, either automobile or other machine work 
of any kind. Will contract. 


Address Box E 542, Care Motor Age 


Miscellaneous . 


GREATEST BARGAINS IN 


TYPEWRITERS 


Underwoods, $30; L. C. Smiths, $27; Reming- 
ton, $15.50; Olivers, $25; Smith Premiers, $16.50 
and other makes $10 and up. 

Every machine in perfect condition and guar- 
anteed 5 years. Write for our liberal FREE 
TRIAL offer and cut rate prices. 

ALL-MAKES TYPEWRITER CO. : 

160-164 N. Dearborn St. Chicago, Ill. 


Motorists Books 


INFORMATION BOOKS by H. E. PHILLIPS 
Book No. 1—Simple principles of Electricity, 
Motors, Generators, Storage Batteries; 133 ques- 
tions and answers; price 40c. Book No. 2— 

















oO 
Delco Systems, used on motor cars 1910-1915, 


inc.; complete instructions; price 40c. Book No. 
8—Delco Systems, 1916, Wiring diagrams easily 
understood; price 25c, Book No. 4—Contains 
wiring diagrams and explanations on 19 prin- 
cipal starting systems, price 50c. AUTO ELEC- 
Dayton, Ohio. 


UNIVERSAL AUTO RECORD BOOK 
Record Sheets for: Specifications, Purchases, Re- 
pair accounts, Casing, Mileage, Motor Trips, 
Monthly and Yearly Expenses, Memorandums. 
Price 50c. 

EUGENE MATTHEWS, Clifton Forge, Va. 


Parts and Repairs 


A Few Bargains 


Touring Car Bodies......$10.00 to $60.00 
Commercial Bodies for Fords..... 10.00 
Shock Absorbers for Fords....... 5.00 














Univeraak FOO Sa ice 683 BS 3.25 
11%” Electric Headlights..... vik ae 
Presto Tanks, B—$9.25; E....... . 8.00 
Solitdorf Magnetos. .......000.600. 12.00 
Rewiy BRAMROtOR .-6 waciekk coc ceaes 10.00 
RUNG: TOON. bone nC heeeewa ws teins 6.00 


Our new catalog is yours for the askin 


The M & M Company 
480-500 Prospect Ave. Cleveland, O. 


All Bargains 





New G-4 Eiseman Magnetos...........-- $33.75 
New Splitdorf A 4-Cyl. magnetos......... 15.00 
New 4-Cyl. Transformer Coils works with 
Splitdorf, Remy or Briggs...........-.+-. 9.00 
2,000 ft. high tension cable, special, ft... .05 
RADIATORS 
Rebuilt Hudson ‘54’’, Al condition....... 25.00 
TR |  o.6. 080 6 6b ceed ene ee ereea te 22.00 
ae rr ry ee ore Fee 35.00 
es -- SE Oo a deescwas cares awaene ee ee 15.00 
Ce PS bn obo iconic eos ba tone Ree 22.00 
es oe iia Cees wan owen we 30.00 
a I ai a Sana kale Rabe added bbaete es 33.00 
EE. HOES die eia:diaw ons 6 palace ee bostenearid es 35.00 
er - Se NE i a ap och ee ee ee cee neeanaes 25.00 


We make radiators for any car. 
Packard starting battery, 6-L, 19 Vesta... 25.00 


Ward Leonard Electric 6-Volt Gen....... 21.00 
Hand signal horn, black and nickel...... 2.25 
Rear wheels for Ford.....ccccccccccecces 2.50 
Demountable Presto set......ccccccscccce 16.00 
New 84x4 Baker demountable, set........ 25.00 
Pare. OR hc kek ccedescetieoncevsatand 26.00 
New 36x4 Stanwell demountable, set...... 24.00 
Used 8424 Baker, s@t...csccccccccssigesecs 12.00 


We rebore Cylinders, fit Pistons, re- 
pair Magnetos and Starters and furnish 
Springs and Bearings for any Car. 


K. C. AUTO PARTS CO. 
1827 McGee St. 


EOUSESECTION 


A NEW TOP 


from your old one at a very small cost. Have 

you seat covers for your car? Write for prices, 
Chicago Auto Equipment Co. 

808-10 W. Jackson Bivd. Chicago, Ill, 





Absolutely Highest Price Paid for 
OLD PLATINUM 
Contact points off magnetos, scrap platinum 
wire, ete., mail or express package; we hold. 
10 days subject to your approval. 


GEM REFINING CO. 510 Liggett Bidg., 
Detroit, Mich. 


All Auto Engines and Parts 


40 H.P. Wisconsin complete, $125; Continental 
40 H.P., $100; 40 H.P. trans., center or side 
control, $40 each; Timken rear axle, $30; Bosch - 
magneto, DU or DR, 4 or 6, direct or dual, $20 
and up; radiators, bearings and parts; Presto 
tank, full, $10. 


Lincoln Park Auto Machine & Repair Shop 
1255 N. Clark St., Phone Sup. 88, Chicago, ILL. 
ALL SEASON’S RECORDS MADE WITH 


Schebler equipment. Why not get a Schebler 


Model R for your car? Our exchange propo- 
sition makes it eas 


J. C. NICHOLS, Direct Factory Distributor 
1673 Broadway New York 
All Types of Bearings 
The New Departure Service Station 
THE GWILLIAM CO. 


Engineers Specialists in Bearings 


Bearings for Orphan Cars 


New York—253 West 58th St. (at Broadway) 
Philadelphia—1314 Arch St. 




















Kansas City, Mo.. : 


AMERICAN UNDERSLUNG AND NYBERG 
RIDER-LEWIS 
Parts and Repairs from All Models 
; V. A. Longaker Co. 
Catalogues Free Indianapolis, Ind. 


AMERICAN UNDERSLUNG 
MARION MOTOR SERVICE 
HERRESHOFF MOTOR CO. 
DE TAMBLE MOTOR C 


oO. 
AMERICAN MOTOR PARTS CO. 
400 N. Capitol Ave. Indianapolis, Ind. 


ANDRE G. CATELAIN 


Everready Automatic Engine Starter. General 
machine work for foreign and American cars. 
Welding of all metals. Manufacturer Catelain 


Hose Coupling. Chi 1. 
cago, 








1446-8 Indiana Avenue 


AUTO ENGINES AND MAGNETOS 
Franklin 6, $60.00; E.M.F., $45.00; Buda Motor, 


$50.00; Bosch magnetos, 4 and 6 cylinder, $25.00. 
Other parts low price. 


JOHNSTON 
West End Pittsburgh, Pa. 


Automobile Parts 
SAVE 50% 


We have Wheels, Axles, Gears, Bearings, 
Cylinders, Pistons, Crankshafts, Camshafts, 
Crank Cases, Transmissions and Hubs. 


Complete Rear Axles. .......$20 to $65 
Presto Tanks, size “‘B,”’ filled. .....$9.00 


WE HAVE PARTS FOR MOST ALL STANDARD 
MAKES OF CARS. WRITE US YOUR NEEDS. 


E M F 30 Buick Models 10 & 17 
Chalmers F & 36 Oakland 1910 

Moon C 30 & 40 Regals 1909 to 1914 
Maxwells Q,F,K,G,&AA Cadillac 1909 to 1912 
Garford 30 & 40 Mitchell 1907 to 1912 
Courier & Marion Interstate 

Overland, 38, 42, 53 Marmon 1909 

Chase Truck Flanders 20 
Packard 1906 to 1909 Cole 30 
Henry & Franklin 


COMPLETE ENGINES 








Marion 1910 ....... $ 90 Cadillac 1909 ...... $ 85 
pT BE SEE Overland 38 ....... 75 
Packard 1908 ...... 150 Mitchell 1909 ..... 60 
Flanders 20 ....... 5 Re eee 85 
Overland 42 ....... 75 Buick Model 10.... 100 


Will sell most any part from these engines. We 


have a large stock of engines and will trade engines 
with you. 


AUTO PARTS COMPANY 

4116 & 18 OLIVE ST., ST. LOUIS, MO.. 

No connections with any other Auto Parts Co.’s 
- AUTOMOBILE TOPS 


Built, Recovered and Repaired 
Ge. G. MEYER & SON, Dept. a Tiffin, Oo. 
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— AUTOMOBILE PARTS — 


FROM USED CARS 
100 different types in pom 
Motors from 8 to 90 H  F 
Prices from $8. oo to $275.00 
Front Axles, $5 up Rear Axles, $15 up. 
Bosch Magnetos, $20 up 


ARTS ‘HOUSE 
1302 = abash gf entlna 
HICAGO 


Automobile Parts 


We have them for all cars listed below, 
and many more. You save from 50% to 


75% of manufacturers’ listed price. 
Cadillac, 1909 to ‘18 Buick 10 to l 
Chalmers—F.K.M. 40 Moon 80 to 40 
Studebaker—Garford Maxwell, all models 
E.M.F.—F landers Packard 1906 to ’09 
Dorris, 1906 to ‘09 Pierce Arrow ‘07 to ’09 
Peerless, 1906 to ‘09 Ohio—Paige 25 
Stoddard Dayton Bergdoll-Staver 
Reo—Stevens Dury Krit 20—Atlas 
Midland- Wayne- Welch Overland 87, 38, 42, 54, 59 
Nyberg—Speedwell Mitchell 1908 to 13 
Stearns, 80 to Thomas, all models 
Kissel 6—Mathason Great Western—R.C.H. 
Amplex, all Models Commerce Truck 
Regal—Parry Oldsmobile Special Ltd. 





Popetoledo Autocrat Defender 
Oakland—Seldan American Underslung, 30 
Interstate-Jackson to 50 


Hudson 20 to 83 


RADIATORS for nearly all cars listed. MAG- 

NETOS, all kinds—as good as new. 
Bosch high aeesen, straight system... .$25.00 

Bosch Dual, with c 


32.50 
Sue asetione “tuil- floating, complete won 


drive shaft, hubs and drum............. 
AXL Timken full-floating, Sompnane with 
Yo shaft, hub and drum, all sizes...... $60.00 


RBURETORS —Schebler, Stromberg, Ray 
$3.00 to 


field 

PRESTO TANKS—Size B, 
lamps, $2.25 up. 
and up. 


GOOD MOTORS—COMPLETE 


Packard, big 4-30, complete with magneto ane 


$8.00. New Spot 
New Electric head lamps, $6 


ON “si es os b's 5 6 63 b'6' 04 Shwe oc ee $160 
Continental, 30-40-60 .......... $75.00 to $150.00 
Dn “<sG¢édu cane 6006 060600eu eu" 60.00 4 
PPE  ‘cceweneesdose06ocusbseute 00 u 
I I i i $75. 00 ‘to $100. 00 


WE SELL ANY PARTS FROM THESE MO- 
TORS, transmissions, rear axles, etc. We have 
cylinders, piston rings, cam and crank shafts, 
crank cases, transmission cases, steering posts, 
wheels, rims, and many other parts. 


Maxwell Bros. Auto Salvage Co. 
3931-33 Olive Street St. Louis, Missouri 


AUTOMOBILE PARTS 


6-Cyl. Thomas motor cheap; 4-Cyl. Krit unit 
power plant complete, $100; E. M. F. motor 
parts; 3 speed transmission center control, $35; 
B Presto, $9; 50 H.P. Stoddard-Dayton engine, 
$100: Splitdorf and Remy magnetos, $12.50 each; 
$35.00 motor driven Klaxon horn, $10.00; At- 
water Kent ignition system for Ford, $15. We 
carry parts for a number of different model cars. 
Write us, giving description and measurements 
of parts wanted. 


BOSCH MAGNETOS, ALL MODELS, $25 UP 


AUTO SALVAGE CoO. 
1436 Wabash Ave. Chicago, Ill. 


Automobile Tops 


AUTO TOPS—$15.00 and up. 
SEAT COVERS—$4.00 and up, per 


set. 


RACING SEATS—$12.00 per set. 


Recover your own Auto Top and save 
money. We furnish complete outfits for 
all makes of cars ready to slip on. 


SPECIALS FOR FORDS—Complete 








Runabout roof and back......... $ 5.45 

Touring roof and back........... 

Auto rubber One-Man Top with 
a i a 22.00 

Mohair One-Man Top with Jiffy 
curtains and dust covers....... 25.00 


American Auto Top Mfg. Co. 
1443-5-7 Washington Blvd. Chicago, Il. 


At a saving of 50%. 





Tires, ac- 


AUTO cessories, transmissions, rear ends, 
etc., for the following cars: 
PARTS Stearns, Stevens-Duryea, Flanders, 


Lozier. Maxwell, E. M. F. Buick 
and Speedwell. BOSTON AUTO PARTS CoO., 
1221B Dorchester Ave., Dorchester, Mass. 





AUTO PARTS 


FULL STOCK OF PARTS FOR 


MICHIGAN LOZIER 
MORA DRAGON 


We maintain a complete stock of parts 
for the above cars 


Philadelphia Machine Works 
67 Laurel Street Philadelphia, Pa. 


AUTO PARTS, MAGNETOS AND 
ENGINES 


Continental 44 unit plant, magneto and coil, 
$150.00; Michigan unit 30 and magneto, $125.00; 
Thomas 6-90 Bosch magneto, $200.00; Stearns 
60, — 00; Bosch D4 dual with coil, $35.00; 
D. U. dual and coil, $35.00; Eisemann 4 and 
coil, $30. 00; U. H. ind., $17.00; Remy and coil, 
$12. 00; Splitdorf and tubular, $15.00; with box 
coil, $12.00: New 9-in. brass swivel search lights, 
$7.00; Timken axles, $35.00 and $50.00; new 
Stromberg carburetors, $6.00 to $8.00. Abbott, 
Speedwell, Thomas and a hundred other car 


parts. 
WEASER 
3260 Rhodes Ave. Chicago, IIl. 


Motors, from 1 to 6 cyl., $12 up. 
namates from 1 to 6 cyl. . $5 up. 
Auto Front Axles, $5 up. Shaft Drive, $15 up. 
Transmissions, planetary and Sliding 
Parts Gear, $10 up. All kinds other parts. 
DGER MOTOR CO. 
203-215 North Ave., Milwaukee, Wis. 


AUTO TOPS and DUST HOODS 


for all makes of cars. TOPS recovered and 

repaired. Special One-Man Tops, Seat Covers. 

Cushions and Dust Hoods for Fords. 
WESTERN AUTO TOP CO. 

1210 Jackson St. Omaha, Neb. 


AUTO TOPS — SEAT COVERS 


Tops and Bodies Repaired or Made to Order 
TELL US YOUR NEEDS 


AUTO TOP EQUIPMENT CoO. 
1303-07 W. Jackson Blvd. Chicago, Ill. 


BODIES FOR FORDS 


1916 new Runabout and Touring’ Bodies 
complete with Tops and Nah tags sof Runabout 
$40, Touring $80; F. O. B. St. Josep 
FARMER AUTO SUPPLY COMPANY 
St. Joseph, Missouri 


BARGAINS 


You can’t beat these prices! All ma- 
terial sold is guaranteed. Write or wire 
in your order and it will be taken care 
of immediately. 


—SPECIAL OFFER— 





























MAGNETOS 
Bosch DU-4 high tension ................$25.00 
Sims-Bosch D-6 high tension............ 32.50 
Beeeen Een-ee Bee SORIOM . oc ccccccvcscccee mee 
Eisemann 4-cyl. high tension............. 15.00 
i ae ee ak ek 8.00 
CU. Sia A hare ele 3 oie ee eal be eb eee 8.00 
COILS 
rl rt. re iS a pee eee es eee 3.00 
Remy tube coil with switch.............. 4.00 
i en Ci. 5s pete ee sessiaeheee 3.00 
TRE ERR RS. ee ae ae ees oe ae 6.00 
PREST-O-LITE TANKS 
i Me? O68 eee a. ene beeen eh ewes 7.00 
RAE a 0 Soe tS SIP re Sama a a ee ee 8.00 
MISCELLANEOUS BARGAINS 
ee ee ee ee ee 3.00 
Chevrolet 1%”, several models........... 3.00 
18-gal. round, oval and square tanks...... 4.00 
18-inch steering wheelsS........cccccccocoe 2.75 


Write In Today. Bargains in Everything. 
Champion Supply Company 
1716 Grand Kansas City, Mo. 





Bosch Magnetos—D-4 $25, D-R-4 $27.50, D-6 and 
D-R-6 $380. Bosch “A” coils, $8, Guaranteed 
tires used 50 to 1,000 miles, all sizes, all makes, 
prices $5 to $25. Fisk bolt-on tires, sizes 80- 8% 
to 87-5, $5 to $15. F. & S. and R. I. V. ball 
bearings, all sizes. All goods shipped C.O.D. 
with privilege of examination. Hub City Motors 
Company, Park Sq., Motor Mart, Boston, Mass. 





BARGAINS 


35 H.P. unit power plant Wisconsin T head 
motor, very high speed, price $140.00. 22 H.P. 
bloc Continental L head motor price, $85.00. 
Pierce Arrow rear axle, $25.00; Bosch B4, like 
new, $22.00 Bosch distributor with coil on 
same order as Atwater Kent, $12.00. 


Jackson Auto Salvage House 
560 W. Jackson Blvd. Chicago 


BOSCH MAGNETOS 


$25 $8.00 to $20.00 
50% ARTS FOR A 
OF CARS 
















40 and 42 


50 
40 


40 and 50 







$20 to $50, Weston-Motts, 
Am Smith, Stutz many others—Full 
Floating. Transmissions: Warner, Brown & 


Lipe, Buick 17, Pope Hartford and Mitchell 
4 & 6-cyl., $25 to $45. Planetary, $15 to $20. 
Money cheerfully refunded if not satisfied 


AUTO PARTS CO. OF OMAHA 
2103 Farnum St. Omaha, Neb. 


BUCKET SEATS 


SPRING CUSHIONS 
Write for Prices 
AUTO REMODELING CO. 
1501 Michigan Ave. Chicago, Ill. 








| Buy Repair Parts from Us 


WE CAN SAVE YOU MONEY 
We have motors, transmissions, axles, 


Magnetos, everything at lowest prices. 
TELL US WHAT YOU NEED 


Cedar Auto Parts Co. 
4800 Cedar Ave. Cleveland, Ohio 


DO YOU WANT 


Bargains in Auto Parts? Look over this 
list, then send for our complete 1916 





Catalog. 
MOTORS 

Ce ee ks nea $100.00 
Hirschell Spillman “T” head, 30 

TE a eres ery res ere 100.00 
OU OS Uy ons o 0 ho vob k Vda OS 100.00 
Ss ane aned ath a 40 4d 130.00 
OE a ccs weet bbw dees 175.00 


Many others in stock; send for 
complete list. 


AXLES 


F. A. L. semi-floating rear axle..$ 45.00 
Mitchell semi-floating rear axle.. 45.00 
ee Se occ csc-se ss 0b ooeee 25.00 
eke oe kk mm hib eae ead 20.00 
Set light car axles complete with 

Re IN wii Ss ba Wd Bes Se 35.00 


RADIATORS 
Old ones repaired, new cores installed, 
or a complete new radiator at very low- 
est prices. 


SUPPLIES FOR FORDS 


Double ventilating cowl wind- 
i eal tar ee a $ 11.75 
Crown fenders for Ford, per set.. 12.00 
MEUMORT “WHOTRORE. . cc ac ccc écwacec cs 3.25 
Streamline ROOGS.... ..6ssccccvcs 5.00 
Many other bargains. 
MISCELLANEOUS 
Stromberg carburetors........... $ 7.00 
Schebler L 1%” carburetors...... 7.06 
IS I 7.00 
D4 Bosch magnetos.............. 30.00 
G4 Heinze waterproof........... 30.00 
2” channel bumpers, black or 


RE ita coro ue poe gl 4.00 
We also handle bodies, tops, wheels, 
frames, transmissions, steering gears, etc. 
Don’t Fail to Get Our Catalog 


AUTO PARTS CO. 


740 W. Jackson Blvd. Chicago, IIl. 
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CARBURETORS 
New 1%-inch Stromberg A-2, B-4......... $5.00 
New l1%-inch Holley.....ccccccccecsccccse 2.50 


CITY AUTO TIRE & SUPPLY CO. 
E 24th & Chester Ave. Cleveland, Ohio 


ENGINE BARGAINS 


All with carburetors, magnetos and coils 
or will sell any part of the following: 





Apperson, 40, 4-cyl., starter............. $175.00 
Mitchell Six, 1914, Bosch ignition........ 145.00 
Pe COENEN 5 6 6 a\g-6 6-0, ta o abated cas 135.00 
Chalmers “E,’’ 40, Bosch ignition....... 125.00 
Jackson 43, Unit Power Plant........... 125.00 
Reutenber Six, off Herff-Brooks car..... 125.00 
I AE re re mor eee e-" 100.00 
| i ih as 6 dale sla Oe aa waa 6 6 8 608 keen eons 95.00 
I. a oe a sk te a 90.00 
ER Py ferent ate 90.00 
I = a ae Li glk ate hate 90.00 
Ce a ka ew wa eae ee 85.00 
Ce ee ee 80.00 
Aaa sty GO Sc sk o 3:6 0.4 0 oe e's 75.00 

A. Ze. 4 Cylinders RS PA Pa Oe a a ey ee 75.00 
4914 I a ne area dae i 75.00 
Whiting 20, Unit Power Plant........... 75.00 
Ce ss ok we b 6 bbb &eniebke 75.00 
Ce ae ee g's waielninw as cea ee 45.00 


AUTOMOBILE PARTS 


We have wheels, axles, pistons, connecting 
rods, cylinders, gears and bearings for the fol- 
lowing cars: 

Chalmers, F- K- L&M Hudson 20 & 33. 
Buick, F-10 16-17-19 & 21. Franklin—Prior to 1910. 
Overland, 37-38-41-42-51- Carter Car 

52-54 & 59. Stoddard Rete, F-H & 
— A-AA-D-Da-E- K. 

K-Q & Mercury & Black Crow. 

Mascotte. Kline Car. 
Winton, 4 Cyl. & 6 Cyl. Carnation. 
Flanders 2 & 3 Speed. MitchellT. & K. 
E. M. F. 30. 


Lambert—Friction Drive. 
Studebaker 4-30. Cameron—4 & 6 Cyl. 


Thomas Flyer Lexington. 
Great Smith—Both Mod- Auburn. 
els, Glide. 


Great Western. Royal Tourist. 
Gleason—2 cyl. For Fords—N-R. & S. 


Regal 30. Mathewson Six. 
Mitchell Six. Welch. 


Marquette. Knecx. 


For many of the above listed cars we have 


complete rear axles, complete engines and com- 
plete transmissions. 


Don’t get the idea that this stuff is ‘‘Junk,’’ 
“SALVAGE” means serviceable and “SAL- 
VAGE” is our middle name. Money cheerfully 
refunded on any parts you order from us that 


you return as unsatisfactory or that you cannot 
use, 


These Parts Cost You Just Half of 
Manufacturers’ List Price ~ 


We also buy old autos that still have service- 
able parts in them—but we prefer to buy 


wrecked late model stuff. Tell us what you 
have, 


Auto Salvage Co., Inc. 


1416-18 Main Street 
KANSAS CITY, MO. 


FORE DOORS 


WE HAVE PATTERNS FOR ALL MODELS 
AND CAN MAKE PROMPT SHIPMENT AND 
GUARANTEE DOORS TO FIT. 


HOODS TANKS SEATS FENDERS 
MAREMONT MFG. COMPANY 


Chicago, 
FOR SALE 


500 watt motor generator sets, starts from sup- 
ply or from batteries. Charges 3 to 15 cells, 
with ammeter, rheostat, and battery and sup- 
ply switches on panel. Operates on 110 or 220 
olts, 60 cycle supply. Will guarantee. Address 


Ellington Electric Company 


Quincy, 





Illinois 





Illinois 


GEARS AND PARTS 


; FOR—— 
“ackard :: Chalmers :: Regal 
“iston Pins in stock for all makes of cars 


Auto Parts & Accessories Co. 
1933 Broadway New York 
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A Warning To Krit 


Owners— 

















And Others 








Krit Motor Car Co. 








VERY once in a while some so-called parts company is 
E. overcome with a boundless but misdirected ambition to 


expand its business. In these times ethics are entirely 
forgotten. 


Such a condition now confronts us. 


Advertisements have recently appeared in which certain 
concerns have purported to supply a full line of Krit repairs. 
One concern even asserted that it had purchased the Krit Motor 


Car Company and was now furnishing replacement parts from 
original patterns. 


We therefore issue a warning to Krit owners against the 
misleading statements which have appeared. The warning 


applies as well to those who have made these statements. ‘In 


the future we will take prompt and decided legal action when- 
ever and wherever like offenses occur. 


Here are the true facts: 


The Krit Motor Car Company is still in operation and will 
continue in operation indefinitely. 


The Krit Motor Car Company has sole possession of all 
its own jigs, dies, tools, patterns, forms and the engineering 
records from which its parts are made. It is absolutely impos- 
sible for any other individual or company to have access to 
them or to furnish Krit repairs with any degree of accuracy. 


Further, the Krit Motor Car Company alone is obligated 
to Krit owners. Our service consists not only in supplying 
repairs but also in furnishing counsel and assistance in the oper- 
ation and care of every machine. 


From now on we propose to render this service undisturbed 
by unfair competition. 


Detroit, Mich. 


When Writing to Advertisers, Please Mention Motor Age 








114 





RING AOUSE SECTION 


June 29, 1916 





MR. A AUTO OWNER! 


TAKE ADVANTAGE OF THE GOOD OLD SUMMER TIME. 
DON’T KEEP YOUR CAR TIED UP WAITING FOR PARTS. 


PARTS ARE WAITING FOR YOU 


We can fix you up complete on all used parts and accessories. 


All orders filled on short notice. 


Parts for 
Maxwell 2 cyl., all models 
Maxwell 4 cyl., q and G.A.R. 
Buick 10 and 17; Hupp 20 


Rambler 44 and 54; Peerless 1907 and 8 


Tell us what you need, and we have it in stock. 
The following we list for immediate delivery : 


Motors 
mupenber. 30 Ei. P., complete. 6.5.5 ica eve cen'e $85 
I I Gh ee Ot bile a wene bo $50 
OE EIN 6 sk sae bapa ov 0 Cie e ties xews $60 
IIE xxii  lelia war aah i & cas Wb a} Ware ng ee he Pe $90 
Magnetos 


Pope, Toledo, Elmore, Mora, Dragoon 


Winton 6 x.y.z.; 


Matheson; Michigan 1911 . 
Overland models 42-49 and 69 


All goods guaranteed or your money returned. A deposit of 25% is required on all orders. 
Above prices F.O.B. Cleveland, Ohio. 


examine goods while on depot. 


Jackson 1911; Mitchell 1910 
Garford G, 4-6 and 8; Stevens Duryea M, U 


2-4 and 6 cyl., all makes, $5 and up 
Coils! $3 and up 
Prest-O-Lite tanks, $5, $6 and $7 


Searchlight tanks, all sizes, $3 
Other parts and accessories at low figures 


Privilege is given to 


NOTICE:—We are in the market for Job lots, and bankrupt stock, also old cars of all descriptions. 


The Big Home with small pieces 
L. & M. AUTO WRECKING CO., 1878 East 55th St., Cleveland, Ohio 





Every Article Guaranteed 


Bosch DU 4 and DR 4 Single Ignition.. a 00 
Bosch D4 Single Ignition.............c06- 5.00 
Bosch NU4 Single Ignition............... 58.00 
Bosch DU4 and DR4 Dual Ignition....... 35.00 
Bosch DR6 Dual Ignition................ 40.00 
Splitdorf Models A, D, F, T, and X, each.. 10.00 
i Sn Mn os £. sees kh eeeeseneesebe 10.00 
OS  O) | aa re ee 12.00 
Michigan Magneto and Coil, each......... 15.00 
Briggs Magneto and Coil, each............ 6.00 
re a en Ms) sce eho tb oeseae® 25.00 
Simms H. T. Model BU4....ccccccsccccses 25.00 
ne le ale ee EE ‘Eb 65-06 6 6 00 60000260006 25.00 


BOX TYPE COILS 


Splitdorf—Remy—Briggs, each.......... $ 6.00 


TUBULAR COILS 


Bosch and Splitdorf, each...........ecee. $10.00 
Tripex %” Spark Plugs, per doz 2. 
Starter %” and %” Spark Plugs, per doz.. 3.50 


SEND IN YOUR MAGNETOS 
to Be Repaired; 24 Hour Service 


Prest-O.-Lite Tanks, Model E............ $ 7.00 
Prest-O-Lite Tanks, Model B............ 8.00 
Wheels, regular 30x38, for Fords, each.... -75 
Wheels, 80x38%, for Fords, each.......... 1.50 
Oakland 50 Radiator, Excellent Shape.... 30.00 
Studebaker 1916 One Man Tops, each.... 20.00 


CASS AUTO SUPPLY CO. 
115 Grand River Avenue 
DETROIT, MICH. 


FOR SALE 


One heavy rear axle, suitable for truck; one 
Oswald axle and transmission, complete. 
F. E. ALFORD Goshen, Ind. 


GEAR RINGS 


For Self-Starters, Gears of every description 
cut or made to specifications. 


Co. 
Chicago, Ill. 





THE 
1624 S. Wabash Ave. 





GEARS 


hee * Le age ang wah AND DIFFERENTIALS 
te Our Sales Department About Your 
Requirements 


—Manufacturers for the Trade— 
SERVICE GEAR & MACHINE CO. 








Reading, Penna. 

GET MORE POWER 
DAVIDSON 
MULTIPLE PISTON RINGS 
Less Friction me: tomar Compression 

Less Wear More Mileage 


The motor will not smoke and you save gas 


and oil. 
$1.25 EACH 


Sizes to fit any motor. Mention make and 
model of car. Tell us who your dealer or 
jobber is. 

The World’s fastest Blitzen Benz is 
equipped with Davidson Multiple Piston 
Rings which is convincing proof of their 
merit. 

They are two-piece concentric rings with 
equal expansion at all points in the firing 
chamber. Fits ring slot tight. Makes it wm- 
possible for gas, oil or carbon to fill slot or 
clog concentric ring. 


DAVIDSON MULTIPLE RING CO. 
227 W. 64th St. New York City 


NEW BODIES FOR FORDS 


1916 Cowl Dash Roadster...............-. $40.00 
1916 Cowl Dash Touring -00 
Complete with top, combed. side curtains, floor 
boards, mat, rear fenders, side and rear lamps, 
hood supports and dash, rear fenders, cushions 
and windshield. 


JOHN C. NAGEL 
425-33 Baker St. Detroit, Michigan 











ARIT OWNERS 


DEMAND 


PROMPT SERVICE 


When Ordering 


KRIT REPAIR PARTS 


Why Buy Elsewhere? 


We ship KRIT parts immediately 
upon receipt of your order. We 
carry all repair parts in stock for 
KRIT CARS, all models from 1909 
to 1915 inclusive. 

We are selling hundreds of satisfied 
Krit Owners, and have made our 
reputation by fair and honest dealing 
with the KRIT owners. 


SEND YOUR ORDER TODAY 


We ship parts same day order is 
received. 


OVER 200,000 PARTS IN STOCK 


MOTOR CORPORATION 


1309 Race St. Philadelphia, Pa. 
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MICHIGAN OWNERS 


Immediate service on all repair parts for every 

model. Parts made from original patterns and 

records, which are in our sole possession. 

MICHIGAN MOTOR CAR P TS COMPANY 
Detroit, Michigan 


MOTOR BARGAINS 


Don’t try to buy parts for that old motor. 
We can sell you one to replace at much 
less money than you would pay for the 
parts to put it in running condition. 


Used motors thoroughly overhauled, put in 
— condition by the manufacturer as fol- 
ows: 


85 H.P. with carb. and base for magneto. = 00 
50 H.P. with carb. and base for magneto 5.00 
385 H.P., new, with carburetor and base 
er EE: kn do cne0onee0406 4 OR Ae 6aes 120.00 
80 H.P., new, without carburetor and 
ee ee MOOD ho 6 cupacseeedesecsan 115.00 
H.P., new, with U. S. starting and 
lighting outfit, carburetor and Connec- 
CEOUE GERUPeONe ccc nes eectuceues . 


RADIATORS 


We manufacture genuine square tube Honey- 
comb radiators. This type we guarantee will 
give more cooling surface than any radiator 
made, Prices on application. 

Write for advance spring catalogue on carbu- 
retors, horns, tops, bearings, steering gears, 
magnetos, coils, and other parts and accessories, 


Automobile Appliance Co. 
1438 Michigan Ave. Chicago, Il. 


MOTORS 











OU es ok be bev denscbeasbabaannes $ 60.00 

Deh athe ee eh be. KbG bees be Chak baat * oe00 
Simplex, ee Ee og OW o's ck oes 6 eee oe ead 75.00 
Pe Sig a ee ae 75.00 
TN eae Se a ee eee 75.00 
CN Ce a RS RS 75.00 
Rutenber 35, from Lambert............. 75.00 
DeOG Gaara > OF ov kbc be cc ceececececs 75.00 
CORPUS Sa es OO Ee i'n oc a ccdeveccees 75.00 
Rambler 45, 1911, model 64............. 75.00 
Great Western 40 model motor......... 75.00 
Rutenber 40 from Westcott............. 85.00 
Dee. ee es oe is os ik cn octet 90.00 
Michigan 1913, OL ge as Sree 90.00 
Northway 40 from 1913 Carter Car....... 100.00 
Interstate 40, 1913, starter and generator 200.00 
Chalmers 1910 unit power. plant......... 125.00 
Herreshoff 20 unit power plant......... 110.00 
Buda motor, 1916 unit power plant...... 175.00 
Auburn 1916 unit power plant........... 200.00 

. — 
All Motors Guaranteed to Be in 
Good Shape. 





Will Ship on Receipt of 25% 
Deposit—Balance C. O. D. 


YOUR MONEY REFUNDED IF MOTOR IS 
NOT SATISFACTORY 


AUTO WRECKING CO. 
13th & Oak Kansas City, Mo. 


NEW MOTORS, $95.00 


35 H. P. 4 cylinder. Complete with carb. and 
base for mag. Carnation rubber mats. Fit 
small cars, 65c. Bargains in other parts. 


‘ SCHMITZ BROS. 
Collins and Station, E. E. 


NOTICE 
— CLOSING OUT 


New 1916 roadster bodies with top and 








Pittsburgh, Pa. 








_ windshield SIs ie akg abi ald Sine oo $4 ke $28.00 
acy type body with large tank......... 35.00 
Studebaker OED ge Age cee oe ey Bee's 4 35.00 
FREI er eee es 35.00 
Prest- O-Lite tanks, Model B............ 6.00 
Prest-O-Lite tanks, MD - Bs 0 6 ce 444% CHS 5.00 
Spark NE Cn a .10 
steering wheel 18” aluminum spider..... 2.00 


NICHOALDS COMPANY 
424 Grand River Ave. Detroit, Mich. 
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NEW ROADSTER BODIES FOR FORDS 
1916 with Top, Windshield, f. o. b. cars, $30. 
SPEEDSTER—Cloverleaf—7 passenger Jitneys 
and Commercial Bodies; Com. a S: pair. 

Cc L WAGON ’& AUTO COM 
3416 Euclid Ave. Pent he Ohio 


Prest-0-Lite Tanks 


Genuine, new, full, type B, $8.75; type E, $7.00. 
Starting and lighting batteries, all makes, one- 
half price 


Storage Battery Exchange, 869 Rush, Chicago 


PARTS FOR 


KRIT, CHADWICK 6, 80 & 20; STUDEBAKER, 
LOCOMOBILE, OVERLAND, PLANETARY and 
all other models. Magnetos, Carburetors, Radi- 
ators, Steering gears and coils. 


We Can Supply You With Any Part You Need 
PYRAMID GARAGE 


E. G. Johnson 
1000 Stratford Ave. Bridgeport, Conn, 


Pope-Hartford Parts 


Parts for all models of Pope-Hart- 
ford pleasure cars, Trucks and Pub- 
live Service cars made from the 
original drawings and patterns, with 
the original tools, fixtures, etc.— 
complete stock always on hand, 
prompt and satisfactory service. 


The Hartford Motor Car Company 


408 Main Street, Hartford, Conn. 

















RADIATORS 


—BUILT and REPAIRED— 


at lowest prices in the United States 
BEST SERVICE 

Plain or “‘V’ shape for ANY car. 
special quotations. 

Buy Direct from the Manufacturer 

All Work Guaranteed for One Year 


AUTO RADIATOR MFG. CO. 


764 Van Buren St. CHICAGO, ILL. 
Phone Monroe 1135 


RADIATORS 


Get a Square Tube Radiator. 25% greater 
water capacity. Made for any car. New, guar- 
anteed cores placed in old radiators. We also 
manufacture hoods, fenders, tanks and pans, 
and do guaranteed repair work. Prompt and 
satisfactory service. 


CHICAGO MFG. CO. 
1458-60-62-64 Michigan Ave. Chicago, Il. 


RED-I-KUT SPEEDSTER 


Bodies easily built with patterns and simple 
instructions. Prospectus free. KUEMPEL 
COMPANY, Automobile Engineers, Dubuque, Ia. 


RIMS—ALL NEW AND OLD TYPES 


and parts for all makes of rims, get my prices 
on spare rims, locking rings, side rings, for any 
a of car. Quick service. Free rim informa- 


wM 
e128 Michigan Ave. 


Write for 











Chicago, Il. 


RIMS—RIMS 


ALL MAKES AND KINDS 
Parts, Side and Lock Rings, Bolts and 
Wedges. Dealers, write for prices. 


CITY AUTO TIRE AND SUPPLY CO. 
E. 24th & Chester Ave. Cleveland, Ohio 


RIMS---WHEELS 


Auto Wheels Rebuilt and Repaired 
Wheels for Fords, Maxwell and and in 
stock. Distributors for 
ALL MAKES OF RIMS 
Demountable Rims Applied 


CHICAGO WHEEL CO. 
1552 Indiana Ave. Chicago, Il. 

















REPAIRS 


We Have Them for Most Any 
Make Car 


We Save You 50 to 75%—— 


Bosch Magnetos, 4 cyl......$30.00 
Bosch Magnetos, 6 cyl...... 35.00 
Mea; 6: c¥h sien ccs ROR 
Crown Fenders, set of 4..... 6.00 
E. M. F. 30 Fenders, set of 4.. 5.00 
Round 12-gal. Gasoline Tank 2.00 


We Guarantee All Goods in 
Good Shape or Money 
Refunded 


We Buy Old Autos, Burned, 
Wrecked, or Any Condition 
Write Us What You Have to Sell or Need 


AUTO WRECKING CO. 


‘“‘We Tear ’Em Up and Sell the Pieces” 
13th & Oak Kansas City, Mo. 


SAVE TIME AND MONEY 


money-back guarantee with every purchase. 
BosCH MAGNETOS, single or dual ignition, 
high tension, any number cylinders or ge ron 
gine, $15 to $40; K-W high tension, 4-cy 
netos, $18; SPLITDORF MAGNETO GOLLS, "kick 
switch, $6; COILS, many other makes BOSCH 
included, $4 to $9; CARBURETORS: Stromber 
Schebler, Rayfield and others, $5 to $15; RADI- 
ATORS, "$15 to $30, all kinds and sizes; FRANK- 
LIN AIR COOLED EN : complete, only 
$100; DOUBLE CHAIN DRIVE TRUCK AXLE, 
complete with jackshaft-unit transmission 
(planetary) sprockets, chains, hubs, wheels, 
complete rear end, only $75; Krit-Continental 
engine with unit transmission, $125. Write us 
for PARTS you need, such as transmissions. We 
sell $85 to $45 with ‘center or side control. You 
will be delighted with our service and prices. 


PROGRESS AUTO PARTS CO. 
1007 Huron Rd. | Cleveland, O. 


SAVE Parts on hand for all makes of cars, 
50% ON in good condition, at 50% less. Gears, 
REPAIR crankshafts, cylinders, axles, Prest- 
PARTS O-Lite tanks, $6.50 each, etc. When 
in need of parts write me. 
a GLASSER 
2025 Ith St., N. W. Washington, D. C. 


SHEET METAL WORK THAT PLEASES 
80-gal. gas tank, round or oval, 4” brass filler 
cap, $7.00. Bucket seats, leather upholstered, 
$15.00 pair. 

Craftsmen Metal Corporation 
2815-17-19 Wabash Ave, Chicago 


SHIP THAT TROUBLESOME 
CARBURETOR 


by Parcel Post. We rebuild and install new parts. 
Factory testing methods used. Service Station 
for Rayfield, Schebler, Stromberg and Holley. Alf 
work guaranteed. Rebuilt carburetors $4.00 up. 

















JOHN H. WILLS, Carburetor 
358 Belleville Ave. Newark, N. 





SPEEDWELL 
OWNERS 


Don’t forget that we are constantly replenish- 
ing our stocks and your wire or mail orders will 
have our immediate, careful attention. 


SPEEDWELL AUTO PARTS CO. 
1234 E. 3rd St. Dayton, O. 


SPEEDOMETER SHAFTS REPAIRED 
Guaranteed not to break or pull apart. No 
solder used. PARTS & REPAIRS for most any 
ae (except instrument). Write for dhastvase® 
circular. 

SPEEDOMETER REPAIR CO. 
1803 W. Jackson Blvd. Chicago, Til. 
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Timken Bearings 
at 
Cut Prices 


We list below a quantity of Timken 
bearings, which we offer at reduced 
figures. These bearings are every one 
guaranteed to be absolutely new, un- 
used and in perfect condition. We can 
make immediate shipment of the quan- 
tities specified below: 





Amount Timken’s Number 
RR ene Sa ee PE ae 435 
Re 5 ee Pe ee me) 3.0 
eM aiid Be win ark wld play ie oa oie mae 8159 

RRR SE RRR ANG en a Peer May 3351 
48 jibe e bs eos bd bes cee oe 3158 
BS Or Gite iste bed wei se 2 eee 3760 
ent ea Rens wate cad Gieatake 8762 
Twiki ahh oiah ke 6 oe c 6 ee 2553 
Ry Ne een eee ee 2552 

a ere Cane ee 3364 

cin ts Re ik le ct alec ean an 2554 

EE EE eee Ss cat 3-F 

SRA Fe oe OS Raia oS 375 

CE Mae waht ed Se Ae 8 oe oon 875 

da.» eit dikes Wn lt, nln os oie 3151 

ih Sade i Ud uc baled Lie eee 31 

Ds ved sno 6bwe,t Usa eh deo tS 256 
RPS re eae 23 

RENE PREC TT Re NS Se 1550 
EN a ar meee ty 3-F 

DRCiWeeh Fi oo S08 oe chen Coe 3-I 

EES ee Pee een ee 2652 
NRT Se et SR ee 1956 
NG Rea ho eee ae ee es ee 2750 
| ARS a Re ep a ok 1954 
Dinitts 96 ite 6 ous Kato Bbka oe 1551 
Diwarbretcorcdbioectahneoa 2551 

hh pie 55h bho ak bh ath eetas ok a 336 

Dndhs «5 peeimadsatane can « 456 
Ee ES SA RTD RN A iol 337 
EG tie hniein Ohh win-eh-d + ate Natd-ote Ge 2356 
i nics ih ena a bane in Bike Bb oot 2-E 
Ps aa is ew whbds. > eld aie ae 34388 

a aS > st lg ae een: 817 
NS aie kt 5 aes asain Bate wee 317 

RR EE ES RRR Ee a Bate 2654 

ein oka tan dg Bide lice ieee 3392 
Dn in nig athe 6 bik seb Gee ae 3955 
Ee ihre eta ce: ie ai ah at Cin a ee 395 

Dh ds has + Sab ws o eae ak ie 3420 

IE a ee et gens 5" 10-J 

RD dada WE 6. Gin to Aid doe de oo Oe ae 3920 

GR ce tg oa er. ee ioe 5556 
inset « £14 ot hae des 6au nak 3351 
Ae ere e a Eb ie ete oe bie et ne 476 
GE TE Sees Pare Ps 3360 
RIG RRR I SEO ee ae ee 5355 
ih din We Sire Gb Oc ah eked 535 
ih kien «wire de ke ss bbs wee 4550 
REE Fee a aiere a 436 

CL ia wnaeh skh ee chek ke oie 6354 

lah a ebb ath db weniteeaannel 455 
pe Ne a ee ey 456 
twits ts cabs Wehbe cds cidade 435 
NE PPB S eS Pee 6450 
2 hae Ke ® adh & dads. ok eee 6552 
iit aed ete ee te bo Sid > ok rk Cee 
EE ere  Prerye re 
alin Mahe a Sethe ow ae ae ick be Se 6350 
Ras iebad 008 6406s 00d aes 
iets ins enades eae 5354 
th. st bbbus bende ae deck aun 3350 
ih +d baie & n 6a eee oe ere 3750 

i; Wh alta wk de 6 btbieiie & oo Rien 336 

I oe eee 341 
Se ee eee 44 

ia int ik 6a s'e wh aG Cis s wee eke 3520 

FSR SE Pee ta 
Cath de b Ab adeeb awe 4520 

Dchivwans 6Obe ch bbe won nae 6420 

DRG hh Gu'e é 66 bagasse he oes sce 

Pvbte £6 b és dpe hs ce 6 ne Cee 6321 
hs ies 6k bx hoe Uk bs olsen 4320 
Di Gutad eeeesthwts 1eéaceene 474 
Re ee 6521 

Srey ie ae ae 6320 
I IR Po SR see 6320 

hci 66 ae pe bae'e ee ee xe 1520 

NASR ro re ere 312 

is cc cle teen tee ebls eee 8720 

PEE SEI 8320 
hit ax tts Rte ee a i dk wal ih ee a 2320 

8 Ry RR YE OS His 3321 


Write us what bearings you can use and we 
will at once send you our bargain prices—prices 
much lower than have ever been quoted before. 
If you are in the market for bearings, it will 
pay you to investigate this offer. 


Standard Motor Parts 
Company 


NEW CASTLE, 





INDIANA 


Stock Transmission and Differential 
GEARS 


for over 100 MAKES OF CARS 
Obsolete, Orphan and Current Models. General 
line of repair parts for old Maxwell cars, at 
old list price. 


NO SECOND HAND PARTS OR JUNK 
OUR PARTS ABSOLUTELY NEW 


DEALERS and REPAIRMEN get our price list, 
and make a profit on your repair parts. 


AUTO GEAR & PARTS CO. 


295 Pastottn St., Atoate, Ga. 
1777 Broadway, N. 
1461 8S. Michigan Ave., thdsheo. Til. 


a 





SUCCESSORS 


CRESCENT and OHIO 


MOTOR CAR COMPANIES 
All parts for these cars carried in stock. Get 
our discounts and trade prices on guaranteed 
“DOUBLE SEAL RINGS.” All sizes under 5”, $1. 
Attractive terms to dealers in new localities, 
where we are not now represented. We also 
make alloy pistons guaranteed not to swell 
when in use. 
The Northway Auto Parts & Sales Co. 

217 East Eighth St. Cincinnati, O. 








WANTED 
THOMAS MODEL 31 MOTOR 
Will buy certain parts or the entire motor if 


your price is right 
Al. Heapy Munich, N. Dak. 


WE BUY 


and pay highest price for over-stock or 
obsolete material. Advise and our rep- 
resentative will call. 


AUTOMOBILE MATERIAL CO. 
30 Euclid Arcade Annex, Cleveland, Ohio 


We Carry $80,000.00 Worth of 
Repair Parts 


and are successors _— own the following 
companies: 


Cutting Motor Car Company 
Milwaukee Motor Company 
Clark-Carter Automobile Company 


We also carry a stock of repair parts for cars 
made by the Mason Motor Company. 


Address L. C. ERBES, Waterloo, Iowa 


YOU BENEFIT 


if you buy your supplies and parts from us. 
For example— 


TIRES FOR FORD 
OS eee ooo - $6.50 
| ee, 

These tires are firsts, non-skid and 
black tops, but not guaranteed because of 
the low price. 

Fifty tires sold in two weeks. 


MORE SPECIALS 











Crown fenders for Ford cars...... $14.00 
Demountable rims and wheels for 
Ne lac 15.00 
Sure Fire spark plugs, %” only .20 
A GED ccs cic saccoeeens 2.00 
Folding rubber pails.............. 50 


Atwater-Kent Ignition Systems, 
Type K-2, with plain box coil 


Ce 3 Ee. pean naan 17.00 
Bosch D-4 magnetos (HT)....... 28.00 
Remy Type RL magnetos........ 10.00 


Splitdorf Model A magnetos, only 15.00 


BUILD A SPEEDSTER 


Mohair racing seats, per pair...... $12.50 
Muleskin racing seats, per pair.... 13.50 
Imitation racing seats, per pair.... 16.00 
Gasoline tanks, 10x16x30 (20-gal. 

SE oss ob sk eu wae es 

Dozens of other bargains. Write and 
tell us what you need. 

U. S. Auto Supply Stores Co. 

860 Woodward Ave. Detroit, Mich. 


4%x7 Mitchell 6 motor, Rayfield carb., Bosch 
mag., clutch, transmission, — axles, frame, 
springs, steering gear, $150.00 

4x4% 6-cyl. motor carb., een, clutch, $100. 
4%x4 Buick 14 opposed motor, transmission, 
mag., carb., 5. 


20-in. Upright drill, $25. 


| BUTTS 


19-7-in. lathe and 


Oxford, New York 


Patents & Patent Attorneys 


CHURCH ENGINEERING COMPANY 


Industrial and Mechanical Engineers 
1227 FILBERT STREET PHILADELPHIA 
Develop, Market and Finance Patents. 
Reorganize Industries 











C. L. PARKER, Patent Attorney 


Formerly member Examining Corps, U. 8S. Pat- 
ent Office. McGill Bldg., Washington, D. C. 
Pamphlet of Instruction sent upon request 


NORMAN T. WHITAKER 


Patent Lawyer and Mec amg 5 Engineer 
Former Ass’t Examiner 
PATENT OFFICE. -AUTOMOBILE DIVISION 
Suite 22, Legal Blidg., Washington, D. C. 


PROTECT YOUR IDEAS 


Send for free book and free search plan 
1I1LO B. STEVENS & CoO. 
53 W. Jackson Bivd., Chicago 
Established 1864. 635 F. St., Wwaskiadten. . 


Radiator & Lamp Repairing 


ALL BROKEN RADIATORS 
Windshield and Lamp Parts 
Brazed or Welded 


Leaking and Badly Damaged Radiators put in 
First Class Condition 
All Work Guaranteed by 


General Metallic Supply Co. 


(Formerly Michaud Metal Works) 
2251 S. State St., Chicago, Il. 

















ALL OUR RADIATOR REPAIRING GUARAN- 
TEED. New Radiators, Hoods, Fenders, Tanks 
and New — installed in old radiators at 
bargain price 

ILLINOIS “AUTO SHEET METAL WORKS 
1712-14 Michigan Ave. Chicago, Til. 








A New Radiator or Your Old One 
repaired. Repairs in one day—a new radiator 
in two days. We are specialists also on fenders, 
hoods, gas tanks, lamps and all auto sheet 
metal work. 

WABASH AUTO RADIATOR MFG. CO. 
(Harrison 4126) 1137 Wabash Ave., Chicago, Ill. 


AUTOMOBILE RADIATORS 
Made, Rebuilt and Repaired 


BUFFALO AUTO RADIATOR CO. 
518 Prospect Ave. Buffalo, N. Y. 


AUTO RADIATORS REPAIRED 


and rebuilt to look like new. All work guaran- 
teed. Quick Service. Low te 
UTO RADIAT 


119 N. Crawford Ave, Chicago 


BODIES, RADIATORS, FENDERS, LAMPS, 
HOODS, GASOLINE TANKS 
Highest class manufacturing and _ repairing. 
Work guaranteed. Prompt service; prices most 
reasonable. 
AUTO SHEET METAL WORKS, Robt. Kreuser, 
1469-71 Michigan Ave., Chicago, Ill. 


GUARANTEED 
Radiator-Fender-Lamp. Repairing. Work fin- 
ished the day received. Your money refunded if 
not satisfied. 

CALIFORNIA AUTO SHEET METAL WORKS 
304 West 52nd St. New York City 


“Hurry-Up” Radiator Repair Service 


For our out-of-town patrons. gue hoods, 

















tanks, etc., built to ord 
CRAFTSMEN METAL CORPORATION 
2815-17-19 Wabash Ave. Chicago 





LAMP Auto Lamp Glass—red, green, 
white—any shape, size or thick- 
GLASS ness. Any smashed or broken 
lamp made like new; price rea- 

sonable. AUTO LAMP & REPAIR CO. e» 11382 


Michigan Blvd., Chicago, Ill. 


PADILA TORS 


Fenders, Tanks, Lamps Repaired in 24 Hours 
All Work Guaranteed 
FRANCO-AMERICAN LAMP CO. 

136 W. 64th St. New York City 
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ONLY RADIATOR FACTORY 


IN NORTHWEST 


Pioneer manufacturers. Why send your radiator 
down east when you can ship it to us, save 
time, expense, freight, money and get best 
workmanship? Prices right. Make new radia- 
tors allow for old one. 


TODD MANUFACTURING CO. 
820-824 Mary Place Minneapelis, Minn. 


REPAIRED One-day service and complete 
satisfaction GUARANTEED. 
AND MFRD. Radiators manufactured and re- 
cored to order. THOMAS COFFELDER, 419 
East 5th St., Cincinnati, Ohio. 


RADIATORS REPAIRED 


Any make or style. We are specialists and 
guarantee satisfaction. Out-of-town orders re- 
ceive prompt attention. 


= C. ROHDE, 4135 Olive St., St. Louis, Mo. 


RADIATORS 
REPAIRED 


QUICK SERVICE FIRST CLASS WORK 
Ship Radiators to us by freight or express 


MAREMONT MFG. CO. 
Chicago, Illinois 


W(RIGHT) RADIATORS 


Have stood the test of years—most durable and 
efficient. Get the best at less cost than others. 
Don’t order until you send for our prices, and 
illustration of construction. Honeycomb and 
Bridge Fin Types (tubular). All standard makes 
in stock, Exceptionally low prices on Fords. 
Dealers’ discount. 


Wright Cooler & Hood Co. 
1253 Michigan Ave. Chicago, III. 

















Rebuilding and Repairing 


All Kinds Machine Work 


Cylinders Reground 
Pistons and rings fitted. Work guaranteed. 


DEMSTER MACH. CO. 
16th and Walnut Kansas City, Mo. 


ACCURACY GUARANTEED 


Cylinders Reground 
PISTONS AND RINGS 


Marquette Grinding Company 
922° Bolivar road Cleveland, Ohio 


ALLEN & CURTISS Mishawaka, Ind. 


Cylinders Reground — Expert Workmanship. 
Work absolutely guaranteed and done promptly. 
Money refunded if unsatisfactory. 


Let us quote prices 


ALL WORK GUARANTEED 


Cylinders Reground 


ae Sa and rings fitted. Prices most reasonable 
. H. Blettner, 216-18 S. Oakley Blvd., Chicago 


Scored Cylinders 


Repaired by patented electric process. 
Filled with a silver and nickel alloy 
(eliminates grinding). No warping or 
enlarging of cylinder bore. Same piston 
and rings used. Reshipped 24 hours 
after received. : 


L. LAWRENCE & CO. 


Chicago, Tl. Newark, N. J. 
522 Michigan Ave. 292 Halsey St. 


























All Freight Paid One Way 
—CYLINDER GRINDING 


Cast iron rings and pistons fitted. Work guar- 
anteed. Prices reasonable. Address 
CHINE WO 


CRAGO RES 
1416-20 Walnut St. Kansas City, Mo. 


CYLINDER GRINDIN 
Either cast iron pistons and rings ed our special 
light alloy pistons and rings furnished. State 
make of car in writing. 


STAFFORD MOTOR CO. 
2201-2209 Campbell Ave. Kansas 


a 


City, Mo. 


ALUMINITE PISTONS 


Aluminite Pistons will put six-cylinder 
smoothness into a four-cylinder motor, 
give more power and quicker getaway. 
In asking prices, state make, model and 
year. EXPERT MOTOR BUILDING— 


Piston Rings, Cylinder Grinding, also light iron 
pistons, piston pins, and Speedwell parts. 


GREEN ENGINEERING CO., Dayton, O. 











CYLINDER GRINDING 


on automatic machinery by skilled mechanics at 
prices that will interest you. Gears, axles, 
valves and parts of all kinds made of high 
grade alloy steel. Send us your worn or broken 
parts and we will replace them. 


OXY-ACETYLENE WELDING 


ADAPT MACHINERY COMPANY 
1624 So. Wabash Ave. Chicago, Ill. 


CYLINDER GRINDING 


Expert cylinder grinding and refitting, $7.00 
to $15 per cylinder. FORD cylinders reground 
and fitted with standard pistons, rings and 
pins, $18.90, with MAGNALITE pistons, $30.00: 

MAGNALITE pistons made for any make ef 
motor, send sketch. 


BERNHARD & TURNER AUTO CO. 


Des Moines, Iowa 


CYLINDER GRINDING 


eee Rings and Wristpins made to 
t. <All work guaranteed. Write Pa 
ae Th and quotations. 


MODERN AUTO REPAIR 


AND RECONSTRUCTION CO. 
4601 to 4611 Olive St. St. Louis, Mo. 


CYLINDER GRINDING 


Special Light Alloy 
Pistons 











Our = special facilities 
enable us to do highest 
grade work. Over 225 
piston patterns. 


AUTO ENGINE WORKS 
ST. PAUL, MINN. 





CYLINDERS REBORED 


Including new pistons and rings, $7 to 
$11 per cylinder. General overhauling 
and repairing. Welding. Cylinders, Crank 
Cases and Crank Shafts welded. 


STERLING ENGINE COMPANY 
331 So. Clinton St. Chicago, Ill. 











Cylinders Reground 


Including new pistons and rings for 
$5 to $11 per cylinder. Our special 
equipment enables us to do the highest 
grade of work at these prices. Light 
aluminum alloy pistons furnished at $2 
to $4 per cylinder extra. 

Ford cylinders reground and fitted 
with new pistons, rings, wrist-pins and 
bushings for $12 per set of four. 


CROWN MACHINE SHOP 
CROWN POINT, INDIANA 


Flore. Ase, Cueakanee|fJoust SECU = 





Cylinders Rebored and Ground 
Fitted with Light Pistons and Leakless Rings 


MeCADDEN MACHINE WORKS 
CLOUD, MINN 


CYLINDERS REBORED 


and ground with new Pistons and Rings fitted, 
$8 each. Crankshafts turned. Gears made. 
Fine aes work, 


—— MOTOR MFG. CO.- 
1518 Oakband Ave. Kansas City, Mo. 


CYLINDERS REGROUND 


$5 to $11 per cylinder, including pistons 
and rings. Alloy Pistons, from $1.50 to 
$3.50 per cylinder extra. Ford cylinders 
reground and fitted with pistons, rings, 
wrist-pins and bushings for $11 per set 
of four. Racing motors a specialty. 


D. R. NOONAN Paris, Illinois 











WE REGRIND CYLINDERS 
Furnish our heat-treated piston rings, and Dis- 
tions. First class equipment, 15 years’ experi- 
ence. Write for our prices. 


BRIDGEPORT PISTON RING CO. 
Bridgeport, Conn. 


Schools 


FREE BOOKLET—‘“How to Succeed in the 
Automobile Business’ on application. $40,000 
equtpenens- Saree, instructors—actual work, re- 
pairing and driving—Day and evening classes. 

GREER COLLEGE OF MOTO 
1456 Wabash Ave. 








Chicago 





Storage and Shipping 


P. BRADY & SON CO. 


Trucking and Storage. Automobiles and Bodies 
Stored. Avtomcbiles boxed for export. 


552-558 W. 58th St., New York 
Telephone 3440 Columbus 








Supplies and Accessories 





Absolutely Guaranteed 
FUEL REDUCTION 


‘‘KARBONOID’”’ 


wili do it 


or Your Money Back 


The Autocar Sales and Service Co, of Boston; 
Lenox Motor penn Co. of ng Park, Mass., and 
many others saving 6c 10¢ per gallon, 
are pen ocer~ Hive : CARBON Ce the wamabelnal in- 
crease in motor efficiency. 
Sold in the following sizes: 


75c $1.00 $1.25 
Treats Treats Treats 
90 Gals. 135 Gals. 180 Gals. 


Avoid substitutes and imitations; 
demand the genuine. 
Dealers—Write or wire for available territory 


NEW EN KARBONOID CO. 
46 M Tennyson St. Boston, Mass. 








ACTS LIKE MAGIC 


Shadbroco the world’s greatest cleanser and 
polish for automobile and furniture—new and 
different than all others. State and County 
Agents wanted at once. Big profits. Only small 
order required. Territory going fast. Write at 
once for details. 


SHADBURNE BROS. 
2328 Michigan Avenue Chicago, Iil. 


AUTO TOPS AND SEAT COVERS 


Seat covers for all cars. We make new Tops 

and recover old ones. Handy Cocoa mat foot- 

cleaner for running board, $1.50. AUTOCAPE 

bad Lees 2334 Michigan Ave., Chicago, 
no 8s. 


Automobile Map of Your State, 10c 


Our 1916 Catalogue Now Ready 


Fred Allen Auto Supply Co. 
1610 S. Michigan Ave. Chicago, Il. 








When Writing to Advertisers, Please Mention Motor Age 
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BIG BARGAIN BULLETIN 
Watch Our Bargain Bulletins Issued in 


This Paper Every Week : 
We are the World’s Largest Automobile Supply 
House—Buy from Us and Save Money 
THIS WEEK’S SPECIALS ARE: 


Mecca 8 Day Cowl Dash Clock. ... .$2.60 


Handsomely designed and finely finished in 
black; an excellent timekeeper. 


Pr Eins ent en pmnittine oan nae 


Made of solid steel; noted for its simplicity; 
one of the most practical on the market. 


2-Inch Channel Bar Bumper.......$4.80 


Can be easily attached to any car; bar is hand- 
somely finished in nickel; fittings are black 
enameled. 


Stewart Vacuum System..........$7.75 


This system will save each month in gasoline 
its original cost. Can be installed in any car. 


Spring Leaf Spreaders............$0.25 


Fits any size spring; makes it possible to thor- 
oughly lubricate each leaf. 


Style “‘C’’ Handy Tire Tool.......$0.14 


One of the most satisfactory tire tools made. 
Used with any type clincher or Dunlop casing. 
Triple Action Tire Pump..........$3.50 
Powerful, compound, quick-acting, labor-saving 
pump. Most satisfactory in emergencies. 
J&B Master Vibrators forFord Cars. .$3.95 
Syer ally made for Ford cars. Increases power 
of engine and makes starting easy. 
Oil Gauge for Ford Cars..........$0.18 
A most useful accessory for Ford cars; very 
easy to attach 
Robe Rail for Ford Cars..........$0.25 
This rail is especially made for Ford cars; inex- 
pensive and durable 
The above is but a partial list of our big bar- 
gains. Send for a copy of our “Price Wrecker” 
Catalogue, which shows and describes thou- 


sands of supplies and accessories—everything 
pertaining to the automobile. 


SEND FOR A COPY OF OUR PRICE 
WRECKER TODAY 


TIMES SQUARE AUTO CO. 


Largest Automobile Supply House in the 
World 
New York 
56th St. & Bway 
Minneapolis Columbus y 
Pittsburgh Cincinnati Philadelphia 


DIFFICULT SOLDERING? 


Use Burnley Soldering Flux—The paste form. 
Sticks where you want it. Solder flows evenly 
and quickly where this wonderful flux is used. 
For radiator work—especially good. Anywhere, 
all metals, except aluminum, Two sizes, 15 or 
25 — prepaid. Use this once, you will have 
no other. 


BURNLEY BATTERY MFG. CO. 
North East Pennsylvania 


HAND-I-WASH 


COMBINATION 
WATER—SOAP—TOWEL 
INDISPENSABLE TO THE 


AUTOMOBILIST 


Washing liquid and full roll of best quality, ab- 
sorbent paper towels contained in handy recep- 
tacle. Instantly removes dirt, grease and oil 
without injury to the most delicate skin. Com- 
pact—can be stowed in tool kit. 


AT YOUR DEA 
GAT YOUR DEALERS $1 00 Prepaid 


Refiller complete, Towel, Roll and Tube of Liquid 
Price 50c. Antiseptic and Sanitary. 


TAY-MILLER MFG. CO., Inc. 
Mfg. Chem., 1712 Cherry St., Philadelphia, Pa. 
Special terms to dealers and agents. rite or 
wire for territory. 


— OLD TOPS MADE LIKE NEW— 
and WATERPROOF by using RUB-R-TITE. 
Easily agetind. small car size, 60c; large car 


size, 
AUTO PRODUCTS MFG. CO. 
40 Elm St. Buffalo, N. Y. 


Paint Your Car Yourself 


Save $25 to $75 by doing the work at 
home with the Arsenal system. Our 
big free booklet. “The Car Beautiful,” 
tells how. Send for it today. 


Arsenal Varnish Company 
Auto Dept. Rock Island, II. 
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OVERSOLD! 


Even though our plant is comparatively 
small the capacity would not be reached 
unless there was genuine merit in the 
Vaporizer. 


The H:O Vaporizer is sold under the 
guarantee to prevent carbon deposits, in- 
crease power and lessen fuel bills. 


Price $10. 


Orders will be filled in ‘isles received 
as promptly as possible. 


S. S. Hammond, Sales Director 


1B Irvington Street Boston, Mass. 


SPARE WHEELS FOR FORDS 

Belt holders, axles, drive shafts—all for 

Fords. Mfd. by ANGIERS, U. S. A. 
Streator, IIl. 


WHY DON’T YOU SAVE ON 
YOUR GASOLINE BILL? 


If you could. be convinced that you could; un- 
deubtedly you would have done so, before this 
—but you were skeptical. 


Will You Prove It to Yourself at 


Our Expense ? 
SEND FOR A $1.00 TUBE OF 


C-A-R-B-O-N-V-O-I-D 


which will treat 200 gallons of gasoline. If 
after using 5 teaspoonfuls to 25 gallons you are 
not convinced that you are getting from 5 to 7 
miles more per gallon of gas, and that your 
carbon deposits are disappearing, send back 
the tube and we will cheerfully refund your 


money. 
Could We Do More? 


CARBONVOID SALES CO. 
215 B Parkman Bidg. Boston, Mass. 


—WINKER FOR FORD 


Bright light at slow speeds or money refunded. 
POST-PAID, $1.50 

















THE WINKER MFG. CO., Bloomington, Il ° 
Buys a standard make warn- 
ing signal retailing through- 


$239 
—— out the country at $3.50. 


We have 1000 signals im_ stock 
10% Discount in lois of 12 or more. If you don’t 
think you are getting the best warning signal on 
the market we will cheerfully refund your money 


EATON & CO. 
755 Boylston St. 


30c—FAN BELTS FOR FORDS—=30c 
Just think of it—30 cents will buy one of 
our special made fan belts for your Ford car. 
Shipped promptly on receipt of order. 

THE AR 


Indiana 


Boston, Mass. 





Connersville, 





Tires 
A SAVING FOR YOU 


In Standard Guaranteed and Used Tires 
tes esd $4.50 $ 6.00 ae $ 8.00 $12.00 





30x3%... 6.00 7.80 34x4%... 10.00 17.60 
82x3%... 6.00 7.00 36x4%... 10.00 17.90 
33x4..... 9.00 11.85 37x5..... 12.00 21.00 


10% deposit with order, balance C. O. D. subject 
to examination. Add 10% for Non-Skid Tires 


. SPECIAL 
200 32x3% Straightside Plain Tread $6.75 ea. 


WRITE FOR OUR PRICE LIST ON ALL 
STANDARD GUARANTEED TIRES 


- ACORN TIRE CO., Inc. 
1547 Michigan Ave. Chicago, Ill. 





A BIG BARGAIN 


in Regular Standard Guaranteed 
3500 MILES TIRES and TUBES 








SHARE OUR PROFITS 

Size Plain Non-Skid Tubes 
28x3 e*eeeseeeneeee8e¢ées .$ 6.35 $ 7.00 $1.7 
ee etewe “ie 7.45 1.85 
ED bla a axe ae -- 8.95 9.50 05 
eee eee 10.80 10.85 2.20 

| atic dled 11.50 12.15 2.25 
Rn Was o6oues o8 6 14.10 14.85 2.75 
ES vie neo 0 ih rere FS 15.45 2.85 
nn. : eso 0c dhs ow 14.95 15.75 2.90 
Dt osesovekes -- 15.55 16.50 8 
SEES ait & hens .80 16.60 3.10 
Dc «cede teas .80 21.85 8.75 
nana hb 6 ace 64 6an 21.10 22.15 8.85 
Dt adesssendece 21.85 22.95 8.95 

Te eetacssswi es 26.25 4.50 


FULL LINE OF SLIGHTLY USED 
ALL STANDARD MAKES TIRES AND TUBES 
Will run from 1500 to 3000 Miles 


Size Tires Tubes Size Tires Tubes 
28x3......$3.25 $1.00 oo er $7.2 $1.75 

a 3.50 1,25 nh. + 600s 7.2 1.75 
30x38%.... 4.25 1.35 34x4%.... 7.50 1.75 
382x38%.. 5.00 1.40 85x4%.. 7.75 1.80 
84x38%.. 5.75 1.48 86x4%.... 8.00 1.80 
US ea 6 1.50 87x4%:. 8.50 1.85 
82x4 . - 6.50 1 45 Pe 9.00 1.90 
a eae 75 1.65 mee iwiead 9.50 1.95 
TS re, * eel ll 00 


7.00 1.60 37x 9.50 2. 
Tires shipped C. O. D., m2 to examination, 
on receipt of $1.00 for each tire. 


ARMSTRONG TIRE & VUL. CO. 
1614 Michigan Ave. Chicago, IIl. 


A BIG SAVING IN 


Tires & Tubes 


All Fresh Selected Stocks — 
Standard Firsts—Guaranteed 


The quality and service features in 
these tires and tubes are the same 
as featured in the tires you are now 
paying high prices for. The follow- 
ing price list buys fresh selected 
stock that is positively guaranteed. 








Size New Tires New Tubes 
basse bead 6 6ae $ 6.00 $1.25 
es. <echsa'ees be 6.5 2.00 
DT «+ é¢siabeceus 8.00 2.25 
Da he cae ce 6 os 8.50 2.50 
0 Ae 9.00 2.50 
So ek gs ao 9.50 2.55 
EE bts adobe” © ote 10.75 2.75 
i. co ha degeu ob 11.75 2.90 
ld + dl wate Coeds 12.50 3.20 
SRS 6 t3 Uo ds be He 12.75 8.25 
NK a-ak ae Gk om 13.25 3.35 
ae 13.50 3.45 

SPF rer rT. f 14.00 3.50 
Re 16.25 4.00 
Gn Sc 3 bcc 600808 17.00 4.15 
0 EE ae 17.50 4.25 
bs ssa e'e'es 18.00 4.35 
Sa 17.50 5.00 
Dtsitins on06o0eee 18.5 5.00 

eer A 20.0 5.2 
Add 10% to the above prices for 
non-ski 


Special Bargains in Slightly Used and Demon- 
strating Tires 


Size oe Tires Used Tubes 
is aan e ws ete dtm on $ 3.50 $1.35 
SRE a 4. 1.45 
ET a ne a win hw 4.50 1.50 
EE te ec eo wae bh 5.25 1.50 
Sh. bee) 640 %s 5.50 1.60 
ee alt ain a oe 6.25 1.65 
Ne id dn ha Se mee 7.00 1.60 
ES < 6s @ad cosa 7.25 1.70 
0 SS re se 7.75 1.70 
ELS. i' e's K'ae.oe6 08 7.50 1.75 
ED 6 < da wok 6 6s.ds 7.50 1.75 
TN + dis web. é dukes 8.00 1.75 
DD Dies it tke in ome 8.00 1.80 
| SE 8.25 1.85 
0 Ea 9.50 1.90 
Ee 8.50 2.00 
Na ae 9.50 : 00 
SE ae 7 0 


5 9.75 2.2 

All goods shipped C. O. D. subject 
to examination on receipt of 10% 
of order. 
All shipments made promptly. To 
avoid delay, kindly mention style of 
your rim when ordering tires, as 
we have them in straight side, 
clincher and Q. D. clincher. 


Tire Repair & Supply Co. 
1463 Michigan Ave. Chicago,"Ill. 


A GREAT TIRE AND TUBE ngs 1H 
d Al 


100 makes, 15,000 tubes and shoes. New 
stock. At ridiculously low prices. Saving from 





JA RF AUTOMOBILE CO. 





40% to 70%. . Cheapest house in the city. 
| 1764 B way New York City 


When Writing to Advertisers, Please Mention Motor Age 
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A CHANCE TO BUY 
NEW 


HICH GRADE 
STANDARD MAKE 


TIRES 


at WHOLESALE PRICES 


Satisfaction Guaranteed 





Size Plain Non-Skid Tubes 
A $ 6.00 $ 6.50 $1.50 
eae 6.50 7.50 2.00 
S0xB%.....-- 8.50 9.50 2.20 
0) re 8.90 9.35 2.00 
BAEBM occ cces 9.80 10.25 2.05 
Tb re 10.20 11.25 2.10 
SExB8%.. oe. 10.60 13.20 2.15 
tou howe 11.50 12.20 2.25 
Pa 11.90 13.80 2.30 
A 12.95 14.10 2.35 
nh” 6 ~eekes 13.95 14.65 2.55 
“wae eke 15.00 16.20 2.70 
rn ooeeas 15.20 16.80 2.75 
ne 425 oa oe 15.40 17.00 2.80 
SE fo ainda at 15.60 17.10 2.85 
B4x4 UG . ww cree 17.50 19.25 3.25 
BHx4 2... cee 17.95 19.60 3.60 
ae 18.50 19.95 3.60 
Dems dws sec 18.95 20.75 3.65 
Ea 19.95 21.95 4.95 
ESE Sarees 21.00 22.50 4.00 
as 23.75 4.10 


10% Deposit Required with Order. Shipped 
C.0.D. Subject to Your Examination 


The Chicago Tire & Supply Co. 
2129 Michigan Ave. Chicago, Ill. 


ALL GUARANTEED 


TIRES 


all STANDARD MAKES 








Non- Non- 
Size Smooth Skid Size Smooth Skid 
28x3....$ 6.35 $ 7.15 85x4....$15.35 $16.00 
oe: Pee 7.85 36x4.... 16.25 16.85 
32x3.... 7.85 8.25 387x4.... 16.50 16.95 
29x3%.. 8.95 9.45 33x4%.. 17.85 18.25 


80x3%.. 9.85 10.45 
31x3%.. 9.95 10.55 
32x3%.. 10.35 11.60 
33x3%.. 10.85 11.70 


34x3%.. 10.95 11.85 84x5.... 21.75 22.95 
30x4.... 12.65 12.80 35x5.... 21.85 23.25 
31x4.... 13.45 13.85 36x5.... 22.60 23.50 
$2x4.... 13.85 14.85 37x5.... 23.85 24.50 
33x4.... 14.65 15.85 37x5%.. 24.75 25.00 
34x4.... 15.25 15.95 38x5%.. 25.50 26.00 


We guarantee all tires sold by us at 
the above prices to be-free from imper- 
fections in material and workmanship. 

We are the World’s largest exclusive 
Tire Dealers, with immense purchasing 
power.. We go direct to the factory and 
buy job lots and overstocks. We pay 
spot cash for all tires and sell for cash 
only. We sell direct to the consumer. 
HOW TO ORDER—Send $1 deposit for 
each tire ordered. Tires will be sent 
~. O. D., with privilege of examination. 
»pecify style of rim, plain or non-skid. 

Tire Company of America 
1927-31 Grand Ave. Kansas City, Mo. 
danke advertised 4,000 and 5,000 mile Stan- 


dard Tires—new, fresh, clean stock. Some 
slightly blemished. 


ee 


128 Plain Skid Size Plain Skid | 
XB. eee 5 $ 5.50 34x4 $14.00 $15.00 
XB 7.00 7.50 86x 00 17.00 


Mes 15.00 87x5.... 18.00 19.00 
All sizes at bargain prices. Send $1 deposit for 
<ech tire ordered, We send balance C. O. D. 

soney Tire Co., 4547 Delmar, St. Louis, Mo. 


When 





ON 4000 MILES GUARANTEED 
TIRES AND TUBES 

Our tires are guaranteed to give serv- 

ice up to 4000 miles under fair usage and 

claims for insufficient mileage will be 

adjusted on a mileage basis when casings 
are returned by prepaid express. 

Our casings are not guaranteed against 


bottle cuts, rock cuts, or being run flat. 
Prices will soon be forced to rise. 


ORDER NOW 
New Guaranteed Firsts Tires and Tubes at 


SACRIFICE PRICES 
For a Short Time Only 


Tire Tubes Tires Tubes 
$1.55 


28x8..... $ 4.95 $1 34x4..... $12.60 $3.15 
3OX3..... 6.50 1.90 36x4..... 13.30 3.10 
30x3%... 8.00 2.10 3TX4...04 13.75 38.20 
31x3%.. 8.05 2.20 34x - 15.45 3.40 
32x3%%.. 8.55 1.95 35x4%... 16.35 3.80 
34x3%.. 9.0 2.10 36x4%... 16.15 3.90 
36x3%... 10.20 35 37x4%... 16.65 4.20 
32x4..... 10.85 2.90 36x5..... 17.55 4.55 
33x4..... 12.10 2.95 37x5..... 18.90 4.65 
35x4..... 12.85 3.10 87x5%... 23.50 5.10 


Add 10% for Non-Skid 


Our used tires listed below guaranteed 
1500 miles and adjustable on that basis in 
accordance with the above guarantee. 
This gives you an opportunity to equip 
your car with used tires and be protected. 

Tires Tubes Tires Tubes 


SOXB. wo ces $3.50 $1.20 36x4...... $7.35 $1.85 
30x3%. 4.25 130 32x4%.... 6.65 1.60 
32x3%. 4.95 1.40 34x4%.... 7.60 1.65 
BOX4. . 2000 4.75 1.40 35x4% - 7.65 1.60 
31x4...... 6.15 1.60 36x4% - 7.95 1.70 
B2X4. 2.00% 6.65 1.65 37x4% - 9.05 1.90 
B3X4....4. 6.9 1.55 35x5...... 8.10 1.90 
34x4...... 7.35 1.60 36x5...... 9.05 1.95 
35X44... 00. S7TXO. 2.20 9.25 2.10 


These prices for new and used tires 
tell the story. 


—NO SALESMANSHIP NECESSARY— 


One dollar or deposit sufficient to de- 
fray express charges required with each 
order. Shipments made promptly C.O.D., 
subject to your inspection. - 


AUTO SALES & PARTS CO. 


1602 S. Michigan Ave. Chicago, IIl. 


BEFORE BUYING 


ee our special price list on 


S 
NEW STANDARD ED TIRES 
AND TUBES 


3500 miles written guarantee with every pur- 
chase. Our specialty is brand new tires and 
tubes. A postal will bring you full particulars 
and save you money. 


McDANIEL RUBBER CoO. 
613 Ohio St. 





Cairo, Til. 


Biggest Tire Bargains 


Standard 5,000-Mile Tires—Not Seconds 


30x3 Non-Skid $7.50 


These tires were bought in a job lot, and are 
A BARGAIN 


Also a Big Bunch of Used Tires 


Will run from 2,000 to 4,000 Miles 
Practically All Sizes, from 30x3 to 39x5 


Prices from $5 to $15 


Many of these tires are almost new. We tear 
down cars for parts and have always many used 
tires that are big bargains. 


MAXWELL BROS. AUTO SALVAGE CO. 
3933-35 Olive St. St. Louis, Mo. 


BEAR TIRES 


GUARANTEED FOR 5,000 MILES 
At % Regular Price 
BEAR TIRE COMPANY 
1311 Michigan Ave. Chicago, Ill. 











A GUARANTEE 
OF 4000 MILES 


Adjustable on that basis in accord- 
ance with guarantee as offered by 
leading tire companies. 


WITH EVERY TIRE LISTED 
BELOW 


These tires are Double Tread 
Tires, method of construction of 
which is brought down to such per- 
fection that it absolutely 


Safeguards Your Inner 


Tube, 


as well as gives you far more mile- 
age than new ones. 

This is no idle boast; a trial will 
convince you. High tire cost shot 
to nieces. 








BOS & aes ix $ 4.75 Sab e sakes $ 9.85 
SOS 5 5.25 OT a oe 10.50 
SOREN 2 0 vc 6.50 34x46 25 5 10.95 
SERS Sis 6.80 So ES oki 11.20 
2 7 Ne 7.35 cl) Gage 11.75 
Koh) eee 8.00 SERING bo ou a5 12.20 
See ere 8.25 SORE Ss 6 S53 12.65 
KR ea 8.75 SES 5 ok Ga 13.00 
See nee OFF.) ‘FPS. oe 13.45 
Satic. i SE A Sees 14.60 


No punctures, blow-outs; no an- 
noyance nor inconvenience when 
your car is equipped with above 
tires. 

One Dollar or deposit sufficient to 
defray express charges required 
with each order. Shipments sent 
promptly C. O. D., subject to your 
inspection. 


Empire Double Tread Tire Co. 
3 1622 So. Wabash Avenue 
Chicago, Ill. 


CYCLONE TIRES 


Are in a class by themselves. 2,500 miles guar- 
anteed. Have records of 10,000 miles. Your old 
tires taken in exchange. 





ZBEXB wc ccccccee 5.00 B4x4  wccccecees $ 9.65 
30x3 ecudeaneces 8 00 BOX4 .nccceeces 10.55 
BOXS YH ..cccccces 7.00 B4X4% oe cee eeees 11.55 
B2xXB % .. woe eevee 7.60 Sora reese 12.25 


386x4 
OTHER SIZES AT PROPORTIONATE PRICES 
IOWA SALES & MFG. CO. 


$13 Mulberry St. Des Moines, Ia. 


Champion Double-Tread Tires 


Just send us two old, wornout tires and 
we'll return a new tire, 90% puncture 
and blow-out proof, and guaranteed for 
2,000 miles. Write today for our big, 
free money-saving price list, Address the 


Champion Double-Tread Tire Co. 
1710-18 Grand Ave. Kansas City, Missouri 


Double Service Tires.— Guaranteed 3500 Milse 











Size - Plain Tubes Size Plain Tubes 
EE $5.00 $2.05 Sams... vce $ 9. $3. 
30x38%.... 6.00 2.40 86x4%.... 10.00 4.60 
 ” 8.00 8.45 86x5...... 11.00 5.45 
BO06: 2s 9.00 3.60 eG i deo 0 11.00 56.55 
Non-Skid Tires, all sizes, $1.00 Extra 


State if Q. D., Straight Bead or Clincher pe. 
10% Deposit required on all C. O. D. orders. 
Discount of 5% when cash accompanies order. 
I, JAFFESS 1319 C Fifth Ave., New York 
Branch 282c Halsey St., Newark, N. J. 





WHAT HAVE YOU TO SELL? 
If you have a used car, or parts and accessories 
of any kind and are looking for a buyer, an ad 
in the Clearing House Columns of MOTOR AGE 
will sell it. 

For further. particulars address 
MOTOR AGE CHICAGO 


Writing to Advertisers, Please Mention Motor Age 





120 





GET the BENEFIT of OUR 
QUANTITY PURCHASES 


We buy our tires in carload lots and actually 


save you from 85% to 50% on standard makes 
of tires. 


Non- Non- 
Size Plain Skid Size Plain Skid 
80x38%..$ 8.10 8.20 86x4....$11.25 $11.75 
82x38%. 7.85 9.75 87x4%.. 16.85 17.25 
84x38 &% 7.90 8.25 84x4%.. 16.85 17.50 
80x4.. 7.50 7.75 85x4%.. 16.95 17.85 
32x4 10.50 11.75 86x4%.. 16.50 16.75 
83x4 11.75 11.95 87x5.... 18.75 18.85 
84x4 13.85 14.35 85x5.... 17.90 19.00 
85x4 9.85 10.50 86x5.... 18.50 18.75 


10% deposit with order, balance C. O. D. 


Manufacturers Auto Tire Co. 
1450 Michigan Ave. Chicago, Ill. 


NEW DOUBLE TREAD TIRES 
SENT TO YOU C. O. D. 


No money in advance. Made from 2 of your old 
tires. Guaranteed for 100 days. We will furnish 
one or both tires if desired. Also buy, sell and 
exchange firsts, seconds, second-hand and double 
tread tires, and tubes. 


World’s largest exclusive tire dealers. 
AUTO TIRE EXCHANGE 


Write nearest branch for price list. 





BRE IS Ca eee Newark, N. J. 
237 EK. Jefferson Ave...........e0. Detroit, Mich. 
58-60 Temperance St.............. Toronto, Can. 
Ee MED Elles 6 0s 00% e0 we'e Minneapolis, 





REAL RUBBER TIRES 


ALL NEW TIRES—NOT REBUILT OR USED 


There are tires and tires, but the tires we sell 
are of Standard Material, construction, and 
weight, and we are willing to prove it by send- 
ing all orders C.0.D. ON APPROVAL. 


NO MONEY IN ADVANCE 


Non- 
Size Plain Skid Tube 
a eee ae $ 6.00 $ 6.65 $1.85 
NS Bs eae 7.90 8.70 2.10 
a A a a 8.60 9.50 2.30 
NS Gee oe Ee 9.10 10.05 2.40 
a eee 12.00 12.95 3.00 
A od anes kts te é 12.35 13.35 3.10 
ER ae a 12.60 13.60 3.15 
| GRE Ra apa aS 13.50 14.60 3.35 
4 a 17.50 18.90 3.95 
ES oo eS 17.85 19.30 4.00 
Rs 6 hs 18.60 20.10 4.15 
Dembshbencse 66600 Ue 22.50 4.75 


Inner Tubes Fully Guaranteed 
' All Orders C. O. D. on Approval 


NO MONEY IN ADVANCE 
TIRE SUPPLY COMPANY 


1208 Hennepin Ave.......... Minneapolis, Minn. 
1706 Commerce Ave.............. Dallas, Texas 
0 ee Kansas City, Mo. 





NO ADVANCE IN OUR TIRE PRICES 
Double Tread Tires 


Guaranteed 3500 MILES 


We save you 33% to 50% 


Size Plain Non-Skid Size Plain Non-Skid 
80x3.. .$4.90 5. 33x4...$7.85 $8.85 
30x3%. 5.75 6.75 $4x4... 8.75 9.75 
Other sizes. 10% Dep. Required. 
260 W. 54th St. 
JAFFE BROS. CO., NEW YORK CITY 





Protect Your Inner Tubes 
Hampton’s Inner Liner 


when you Double Tread your tires. This 
liner, made of two pieces of highest 
grade tire fabric with a layer of chrome 
leather vulcanized between, keeps the 
heavy stitching, used to Double Tread 
your tires, from cutting or puncturing 
your inner tube. 


PREVENTS BLOW-OUTS 


Write for our price list and pamphlet 
explaining the Right Principle. 


HAMPTON-CAMPBELL CO. 


501-508 No. Illinois Indianapolis, Ind. 





POTOR AGE CLEARING TOUSE SECTION 








OUR ONLY 
EXCUSE 


for these low prices for 


TIRES 


is that we are overstocked on 
these few sizes and styles. 


BUY NOW 











WHILE THEY LAST 


Note: Every tire we sell is sub- 
ject to return if unused, and 
complete refund if not up to 
customer’s expectation. 


Price 
Size Type Tread Each 
37x5...Straight Side...Smooth ....$18.57 
36x5...Clincher Q D..Smooth .... 17.88 
36x5...Clincher Q D..Non-Skid .. 18.80 
36x5...Straight Side... Non-Skid .. 18.80 
35x5...Clincher Q D..Smooth .... 17.65 
35x5...Clincher Q D..Non-Skid .. 18.63 


36x414.Straight Side...Smooth .... 15.70 
36x414.Clincher Q D..Smooth .... 15.70 
30x4...Clincher OQ D..Smooth .... 7.00 
32x31%4.Clincher Q D..Smooth.... 5.87 


Above are seconds of good 
quality. Many of them have 
the factory name. All are of 
very recent manufacture. 


Order Now 
Don’t Wait 


TERMS CASH OR C. O. D., F. O. B. 
INDIANAPOLIS. 


SEND 25% OF ORDER TO INSURE 
| CARRYING CHARGES. 





Guarantee Tire & 
Rubber Company 


208-210-211-213 S. Illinois St. 
INDIANAPOLIS, U.S. A. 
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Compare prices, Guar- 


antees, etc., of the 
tires you are using with 70 leading Standard 
Make Guaranteed Tires. Nothing like it pub- 


lished. Non-Skid list, LA., 10c, TIRE LIST 
co., P. O. Box 1518, Pittsburgh, Pa. 


TIRES 


Let us quote you our prices on 


TIRES and TUBES 


of every 


Well Known Make 


When writing us please men- 
tion size, type and name of tire 
desired and we will send you 


Confidential Prices 
EATON & CO. 


755 Boylston Street Boston, Mass. 


TIRES AT % PRICE—— 

Will Run 5,000 Miles and More 
These tires are of double thickness and have 12 
Plies of fabric; therefore no punctures, no blow 
outs. They are rebuilt by our special process, 
vulcanized and double treaded. 
a $4.50 32x3%...$5.75 NR sé 6 a's $7.75 
80x3%... 5.50 PR 7.50 S6x4..... 9.00 
Send $1 deposit for each tire ordered, and we 
will send the tire, balance C. O. . 


D 
CHICAGO D. T. CO., Mfrs. 
1233-37 Wabash Ave. 














Chicago 


TIRES 


I Establish Cut-Rate Tire Agencies 
There should be one in every locality 
—High cost of tires worries the auto 
owner. 


One of the Best Paying 
Lines of Business 


Nice Clean Stock No Credit 
No risk. Should net at least $400 
monthly from now on and steadily 
increase. You can undersell your 
competitor 50 per cent and still give 
splendid value. Experience un- . 
necessary. About $500 cash re- 
quired. Investment well secured. 
No traveling or canvassing, but a 
business of extraordinary merit 
suitable for any industrious man 
who means business. 








This is an exclusive proposition and I give 
exclusive territory to right parties 


TIRES COST YOU 
In one or more makes 


30x3 Non-Skid....... $5.28 
30x31%4 Non-Skid..... 6.80 


Other Sizes in Accordance 
Immense Stock—Prompt Shipments 


If you are tied up in the General Garage or 
Automobile Agency business—not necessary ‘/ 
reply. But, if you are free to enter in a money- 
making business and devote your entire time to 
it, answer immediately. 


E. JANES 


1789 Broadway New York City 


When Writing to Advertisers, Please Mention Motor Age 
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June 29, 1916 | CLEARINGHOUSE SECTION I2I 
ma Welding Absolutely Guaranteed Welding | What Have You to Sell? 


A wonderful new welding compound for We absolutely guarantee all work done by the 
aluminum, copper and brass. SO-LUMINUM does OXWELD PROCESS of welding and cutting, in- o 
work in 4% time and cost of acetylene and saves pins om | ages — ed oe i ok ge If you have a used car, OF parts and ac 
sarts heretofore scrapped by welders. No flux cranksnalts, ousings, aiuminum  cran an : : . 
gr ole required. Une pm, Al torch. Sample | transmission cases, etc., etc. Estimates fur- | C©SSOTr1¢es of any kind, and are looking for 














bar, $1.50. Bookl nished on job and contract welding and cuttin : . 

meal An Mfg. Co.. i790 Broadway, New York | Of all kinds. Sa buyer, an ad in the Clearing House 
OXWELD ACETYLENE COMPANY : : 

Do your own welding and soldering of broken 36th St. and Jasper Place, Chicago, Ml. columns of Motor Age will sell it. 

aluminum and aluminum alloy parts, ete., with 





guaranteed genuine So-Luminum, the great FINISHED WELD ING wor further particule Sooo 
aluminum welding and soldering compound. AY 
1 








Sample bar, % lb., $1.50 prepaid; 1 lb., $3.50 net Our Oxy-Acetylene welded jobs seldom show re- MOTOR AGE 
E. D, PENDLETON pairs. Parts machined to original shape and 
North Fond du Lac, Box 112 Wisconsin 


painted. Hobbie Welding Plant, Hampton, Ia. ' Mallers Building Chicago 














ee 


€ Ameri 
The Bearings Company of America Owner-Proved Value 


LANCASTER, PA. 






Sales Department Western Office 
250 W. 54th St. 604 Ford Bldg. Every Inter-State has proved its value 
New York, N. Y,. Detroit, Mich. 


definitely and conclusively in the hands of 
owners, 


If you want to know about proved value 
and actual assets for either the man who 
: buys or sells cars, write today. 
Powerful, high speed, long stroke both front and rear. 
valve-in-head motor. Beautiful running boards. Heavily braced 
streamline body, seating five pas- crown fenders. The most ac- 
sengers comfortably. Two unit cessible medium priced car on 
Remy electric Starting, Lighting the market. 
and Ignition. Oversize _ tires, = 

Wy 
» 








Aluminum 










o Sas Tourimge CaP... scccces $ 850 





. * MOREStOr ..cceccecsccse OOO 

: Sedan Touring......... 1000 

| SL COMPLETE THRUST BEARING Coupe .. ees sereeeeees 1000 
RADIAL ETAIN ad 

ERS Menufacturers of Star Radial Ball Retain- I n t er S t a t e 


ers, Star Ball Thrust Retainers, Star Motor Company 
Complete Ball Thrust Bearings Muncie Indiana 


RACING SEATS 


Imitation Leather upholstered, 
very classy seats, pair....$13.50 


Only a limited supply 


MADE IN AMERICA 
WwW 
































Made by the MILES MFG. CO. 
Jackson, Michigan 











Every Car Owner in your territory is a Jackson) 
Trailer prospect. Full light truck service at 
smallest cost. This means many sales—dquick 
business—tine profit. 


Capacity for all haulage up to 
% ton. Write for liberal propo- 
} sition, Best-known, fastest-selling trailer. 


Tae al |) ee K. C. AUTO PARTS CO. 
Hard- Address Dept. B. Ah. "- -_ —— P 
pnd TRE MILES MFG. CO., Jackson, Mich.| 1827 McGee St., Kansas City, Mo. 




















‘ Dash Light, Trouble Light, 
Search Light, Reading Light, 
Flash Light, Utility Light, and 


Why bother with gears, brackets and etc., when a 
Brown Pump can be attached to your motor in an 


instant and always ready for use. Outfit is complete 











| ° . ° 
with Q. D. Plug, hose, gauge and etc. Price $12.00. Delivery Light — All in One 
oO a Instantaneous light when you want it; where you want it, by taking lamp to any part 
Send f r Le fet of the car; when through using = ee rewind takes up 2a —— — 
draws lamp into place as a das ight. ttach it to car yourself; cord case an 
THE BROWN COMPANY mechanism concealed under hood. Only $5. Pin $5 bill to your letter, send today. 
120 Bellevue Ave. Syracuse, N. Y. COMET CO., 39 N. Cherry St., Galesburg, Ill. Agents wanted; exclusive territory. 































The Greatest Combination to Make 4°) By 4 9 ° : 

» Ford Look Like a Real Car fg@%@%, Don’t Discard Worn Bearings 
The transformation is completed by means of | ae; We Regrind Them Good as New at 
the Majestic Special Stream Line 5 \ Sy - 

Hood and Radiator Shell......cccccececs 


About 1/5th List Price of New Bearings 
Se Write for Bearing Catalogue 
AHLBERG BEARING COMPANY, 2636 Michigan Ave., Chicago 


Branches: Los Angeles, 325 W. Pico St.: New York, 1790 Broadway; Bos- 
ton, 93 Massachusetts Ave.; Cleveland, 1841 Euclid Ave.; Detroit, 790 Wood- 
ward Ave.; St. Louis, 2831 Locust St.; Minneapolis, 926 Marquette Ave. 


SPROCKETS 


CHAINS AND DIFFERENTIAL 
‘ IN STOCK OR ORDER 
SEND FOR NEW CATALOG 


Cullman Wheel Co. #1 Altecia 8t. 


Chicago 


The Dutch Girl Says: 


“DUTCH BRAND Products con- 
stitute ideal first aid to injured 
motor cars.” 


Write for our Best Proposition on Commercial 
Touring Roadster and Speedster Bodies for 
the Ford Chassis, Crown Fenders, Radiators, 
Tops, Racing Seats, Accessories and Supplies 
for Fords and all other makes. Write today 
for our latest wholesale book of information. 


MAJESTIC MFG. & SPECIALTY COMPANY, 1355 Michigan Ave., Chicago 


Quality Springs ; : 
Guaranteed Manufacturers of Springs 
ee For All Cars All Models 


Write for replacement list 
and prices 

















































AUTO SPRING 


= REPAIR CO. 
1331 Jackson Blvd., 
CHICAGO 



































THE MODEL T FORD CAR 


Its Construction, Operation and Repair 


By VICTOR W. PAGE 


This is a complete instruction book. All parts of the Ford Model T 
Car are described and illustrated; the construction is fully described 
and operating principles made clear to everyone, Every Ford owner 
needs this practical book. 1915 Edition. 75 illustrations. 200 pages. 
Large folding plate. Price, $1.00. Send Your Order to 


CLASS JOURNAL COMPANY, Mallers Building, Chicago, Ill. 







Your dealer will supply you 


VAN CLEEF BROTHERS, Manufacturers 
The Rubber Cement Authorities 
7711 Woodlawn Ave., CHICAGO, ILLINOIS 
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Guaranteed for 








10,000 Miles 


RICTSON Pneumatic Tires are 

guaranteed for 10,000 miles 
and under a specific 10,000-mile 
written service guarantee. What 
more could you ask of a tire? 
With Brictson Tires, punctures, 
blow-outs and rim-cuts are elim- 
inated—they are proof against 
ruts, oil and gasoline. Resilient 
and easy riding, too. 


Try Them at Our Risk 


Give Brictson Tires a free trial 
on your own car. Put them to 
test at our expense. Find out why 






































ora Ee Coa eR eg oe ce a aa ay le 
x Site Po SERPs ks Lars SuSE RR act Mae 
































Brictson Tire sales are increase 
ing daily. ‘ 
‘ ~*» Bartholomew Company .............0+seeeee0: 51 
Your Tires Rebuilt | Baush Machine Tool Company YL EN as i 
. 4 arings Company of America................ 
the Brictson Way | Beaver Manufacturing Company............... 106 
If the fabric in the tires now on eee Seep © ‘Gemmaas ae ec Sn : ian 
your car is in good condition, we Bosch Magneto Company...................... 52 z 
= eae them and make them Braender Rubber and Tire Company.......... 104 . 
proof against rim cutting, punc- Brictson Manufacturing Company............. 122 : 
tures, blow-outs, sidewall breaks, Broderick and Bascom Rope Company 97 i 
skidding, ruts and oil and give ne cc ebheceecaee 121 4 
ell yd one rg of miles of addi- Rrown-li «A Company eeeeeeeereee teense a 
Vv ce ee7e*ee7#*eeeernsee*ee#e#ee#e#ee#e#f#ete 2 
. SPUR DOGRBORY ccccccccsesesccscccsscccvece 103 a 
Write today for full informa- : 
tion about  Brictson Tires. | 
Tire Rebuilding and details of Cassidy, Edward A. Company................ 106 2 
our liberal Free Trial Offer. thalmers Motor Company................ee+:. 79 Gi 
¢ > —- : ny pesedeeveae EYES te 86 z 
ampion ar u ompany........ ront cover a 
THE BRICTSON MFG. CO. mH learing House. os: welt carpe ARR 109 to 121 x 
Columb e omp Pr ee rere. eee aay Pe 
1266 Brictson Bidg. Combination Rubber REE Company.. 106 
BROOKINGS SOUTH DAKOTA Comet Comp ony SE ae a a we eh a no @ 8 121 : 
Connecticut Telephone and — Company... 100 ; 
Continental Motors Company.................:. 107 2 
ee Corcoran-Victor Company .........ce.e-sceeeeee 102 3 
° * Craven, Edwin T., mpany ee cer ecceceeeecees 97 a 
Cullman Wheel Company.....................:. 121 a 
ri 6 SO i 'f ¢ UJ 4 a ¢ | as Curtis Pneumatic Sincleineny Company......... 107 ‘ 
Dayton Rubber Manufacturing Company...... 101 F 
Delion Tire and —_, Company............ 124 2 
Detroit Battery Company..........--ce+sseee- 100 s 
Disco Electric Rm voy ARR eS Se eee 102 
8a Reha oe ele em eee cba 75 
Dyneto Electric Company................e0-8- 104 
One of the Principal Reasons Eclipse Machine Company..........--.ceeeeees 122 
Eisemann Magneto Company..............e+e.:. 99 
Electric Auto-Lite Compandy.................. 83 
Elgin Motor Power Company................ 102 
Enterprise Bed Company..............seeeee0. 94 
S | AR I ERS Federal Rubber Manufacturing Company...... 54 
Firestone Tire and ene SEEN cacccrveoces 100 
Fried ae ae pan ay CFO VRE OF ae ee 
" ‘ ed an onier Company............ nih oe 
Give Little Bother Nowadays 
——— agg ee ae. 2h LEER, Oe oa. 
: enera e an ubber Company............ 
1S because Gibson-Hollister Manufacturing Company 58 and 58 
Gould Storage Batte 3 nacho os sue 102 
Graphite Lubricator Company......--....see0. 89 
Grossman, Emil, Manufacturing Company..... $1 
Gulf Refining Company Le teen ae teas Te a eine Ke bates a 123 
: () uy M A K . kK S rr i Wa Te seek eeesee ener 1 
Heinze Electric Comp pany cn haha ch eC Raees 104 3 
Hess-Bright Manufacturing Company.......... 87 ‘ye 
‘ ae amg a mi 8 EE ES vent e 
u m an Es a earns ob kab bbe sh - 
are using the Hyatt Roller Bearing Company................ 104 x 
Illinois Brass eens Company......... 104 - 
= Imperial Tool Company................-++206: 94 = 
Indiana Rubber an Insuiaiing Wire Company. 105 Ee 
Ingersoll, Robert H., & Bro........cc.seeseees 95 eS 
Inter-State Motor Company PTT et Pe Ee rer 121 - 
Ironclad Tire Company.......cccccccscccccece 103 s 





K. C. Auto Parts Company..........cessceeee 121 

| AE Ww. semsion oh peepee ae etek avahe wt witebee ee Ps 

E li M hi C RR TALS. Gh ticsa ath scsccecesencess DEE 
| ciipse acnine Vompany Kimball ‘Tire Case Company... 020000000000... 108 
' Kokomo Electric Company............sseeee8% 106 


ELMIRA, N. Y. 
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nena Perm =f $6 

RRP ere 1 mre Ir NET v Kempen ag F 98 
Larrabee-Deyo Motor Truck Company......... 103 
Locktite Patch Company.............ccccccees 55 


Majestic Manufacturing & Specialty Company... 121 


Manufacturing Company............... 107 
Marvel Accessories Manufacturing Company... 96 
Master Carburetor Corporation................ 
Maxim Silencer Company...........ccccccoeses. 108 
Mayo Manufacturing Company................ 91 
Mercer Automobile Company..............ee0. 108 
Metal Specialties Manufacturing Company..... 99 
Michigan Auto Trailer Company..’....... ‘Ter 
Miles Manufacturing Company................ 121 
Miller Carburetor Sales Corporation........... 107 
Miller Rubber Compa@my.....ccccccccccccceccer $2 
Mitchell-Lewis Motor Company................ 
Moon Motor Car Company.............. 60 and 61 
nn a ede akan Ceo eR abe ee wks 105 
Mosler, A. R., and Company..........cccccccees 100 
es Be Gg GO i ioc 0 tdewed oeacbeotcites 88 
National Rubber Company.............. 68 and 69 
New Departure Manufacturing Company....... 2 


New Jersey Car Spring and Rubber Company.. 84 
New York and New Jersey Lubricant Company 107 
o 














Niswander Manufacturing Company........... 10 
I i is gt 105 
PEPPERS Peer Tee ee 95 
Ospeco Manufacturing Company............... 99 
Page Woven Wire Fence Company............. 92 
IN CU NO a cin ao pw 6 k's wba eae 91 
Pittsburgh Electric Specialties Company....... 104 
Pittsfield Spark Coil Company................. 96 
en CE re tc newb ee Sa ees os 104 
Pullman Motor Car Company.......<.......... 103 
’ 4 
Quaker City Rubber Company....: OR ca I a 104 
pe Pr oe err ee 50 
Rajah Auto Supply CS EPRI BEE Sa 160 
Rives, George po Gs a ss 0 b's bm omhad ob ae 102 
Rubber Products Company..............ccecee. 66 
Rutenber Motor Company......... TO eee eee 103 
S. K. F. Ball Bearing Company............... 76 
Saint Louis Electrical Works.................. 1¢e8 
Salisbury Wheel and Manufacturing Company. 102 
er, Sh, ED. oc ccd ice cacdcccecdenc 98 
ee gg Sot RINE ote Se aR emer 106 
Becuriey Trust OCeGapGRy....ccccccccccsccccccs 105 
Shaler, C. A., amd Company........csesccccees 106 
aa ek a's 66s 0b oe weceee 100 
Sheldon Axle & Spring Company.............. 106 
I a a i aa Ske ley @ wba a 101 
Simms Magneto Company..................... 99 
Smith Form-A-Truck Company............... 56 
Sparks-Withington Company.................: 108 
Splitdorf Electrical Company................. 96 
Standard Motor Truck Company.............. 107 
ERE ESOT COPE TOO TT Oe 67 
Standard Thermometer Company............. 102 
Stephens Motor Branch of Moline Plow Co.... 57 
Stewart-Warner Speedometer Corporation... .Cover 
Stromberg Motor Devices Company........... 103 
Studebaker Corporation...........--..eseccee0:>: 4 
Svensgaard, Harry, Sales Corporation......... 98 
ie bs CBE 6 6 56a d's Ca ceawens 90 
U. 8S. Motor Truck Company.................. 71 
I I i ee 121 
Van Sicklen Company.................. 49 and 97 
Velie Motor Vehicle Company................. 47 
Waukesha Motor Company.................... 105 
eldex Manufacturing Company.............. 92 
Weston Electrical Instrument Company........ 105 
ee eek ence cae 48 
White Manufacturing COROT i o's 6 ceasiitiesca 53. 
Willys-Overland Company............. Back Cover 
Willard Storage Battery Company............ 70 
, Og Sa i papal aap apg a gran caine aie ir seer maat 100 
Wondermist i i 106 
ood, Ww. C., Com any eereeeeeer ete eee eeeeveeees 97 
Wood’s Mobilette Company................... 93 


Zenith Carburetor Company.................. 108 
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Steering Controller for Fords 
Price, Complete, $3.50 












































The ACME STEERING CONTROLLER Is a simple 
and substantial Accessory, of practical value to all Ford 
Car Owners. 

By the pressure of two coli springs acting upon the 
tle rod, the car automatically tends to a straight course, 
regardiess of holes and obstructions, thereby relieving 
the strain of driving. 

The ACME STEERING CONTROLLER Is the only 
practical steering device for Ford Cars on the market. As 
proof of this, not 1% of those sold to date have been 
returned. However, the Manufacturers stand ready to 
take back and make refund to the dealer for any machine 
returned. 

it is easily seen from the description what the device 
will do, and the Ford Car Owner readily buys because of 
its simplicity and apparent effectiveness. 

Have the device in stock and be in line for sales. 

Be the first dealer to introduce the ACME STEER- 
ING DEVICE in your territory, and gain this advertising 
advantage. 


Write to your jobber or to us for the discount to dealers. 





500 Windsor Bldg. 
Philadelphia, Pa. 
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Check maps 
desired and 
mail to 





Gulf Refining Co. 


Dept. 1875, Frick Annex 
PITTSBURGH, PA. 





~~ 
ee — —_ 


“MAIL THIS COUPON TODAY 


Refining Co., 1882 Fricke Pittsburg, Pa.— Centismen: Please mall me 
FUSE 48 pet pat apecil oft the tape a3 | bare mated: 

































_| Middle W |_| Pittsburg-Buffalo 
Transcontinental _| Southern States 

| New England | Pennsylvania 

| New Jersey . |_| Texas i 

[| Pittsburgto Philadelphia [| Allegheny County 
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Why we can afford to sive 


a OOOO-Mile Guaranty 


es. tell you candidly it would be a business impossibility 
for us to guarantee a mileage that our tires wouldn't cover 
consistently. Claims and adjustments would put such a crimp 
in our profits that business simply couldn't pay. And we're out 
to do a permanent business, on a fair and square basis. 








We therefore were compelled to guarantee a minimum mileage: 
A mileage which the most exhaustive road tests have proved, 
beyond question of doubt, that Delion Tires can be depended 
upon to give almost unfailingly. 


The Delion 5000-Mile Guaranty means that Delion 
Tires CONSISTENTLY give MUCH OVER 5000 miles. 
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It is one thing to make a freak mileage 
“record” now and then. But quite an- 
other to give consistently extra-mileage 
—as do Delion Tires. 


“‘Cooking’’ counts most in giving dura- 
bility to tires. The ‘“‘cooking’’ of Delion 
Tires is Supervised personally by John 
E. Thropp Sons Company — known 
throughout the country for many years 
as leading experts and builders of tire- 
making machinery. 

The resulting long life, ‘‘accident-proof- 
ing’——the greatest possible freedom 
from tire troubles, and continued resili- 
ency of Delion Tires, we believe consti- 
tute’a distinct advance in tire-making. 


As for other recommendations—the De- 
lion PERMANENT Non-Skid feature 
alone is a sales argument to win and 
hold customers. The Delion IN- 
DENTED Tread keeps a sure, safe grip 
on the road until the tire is worn out. 



























€ 


And, with the tread’s smooth riding sur- 
face, you get all the RIDING-COMFORT 
a smooth- tread tire gives. 


DEALERS should be interested in this, 


too: We back our promises to every 
dealer with a binding SALES CON- 
TRACT. This establishes him as the 
one and only distributor of Delion Tires 
in his clearly defined territory, with full 
control of his territory, trade, price and 
profits. 


It means his certainty of right profit and 
a dependable increase in annual business. 











Write 
for full 
particulars 


DELION TIRE & RUBBER CO 


INCORPORATED 


1791 BROADWAY - NEW YORK CITY 


_— 


When Writing to Advertisers, Please Mention Motor Age 































are essential to a perfectly appointed car. 


They add a touch of refinement 
which cannot be obtained with- 
out them. And the reason is 
two-fold—a refinement of design 
to which is added a mechanical 
improvement that makes a car 
better in appearance and alto- 
gether more serviceable and 
comfortable. 


HOUK MANUFACTURING CO. 
BUFFALO, N. Y. 
BRANCHES: 


San Francisco, 1243 Van Ness Ave. 
Detroit, 786 Woodward Ave. 











WIRE WHEELS 


New York, 1792 Broadway Philadelphia, 328 N. Broad St. 
. 
Chicago, 2337 Michigan Ave. Los Angeles, 1320 Grand Ave. 
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Where the family purse cannot afford a big 
expensive car— 

Where the family pride cannot afford an 
unsightly, little, uncomfortable car— 

There the $615 Overland supplies a definite 
need with definite finality. 

Here is the small, comfortable car—a 
beauty—complete to the last detail—inexpen- 
conomical—another and greater Over 





land success. 

And its price—$615—is far below any 
former price for any completely equipped au 
tomobile—regardless of appearance or. com 
fort considerations. 


The Willys-Overland Company, Toledo, Ohio 


“Vade 





Roadster#595 
f.0.b6.Toledo. 


supply a definite need 
—with definite finality 


As you look the car over and read its 
specifications, you realize its absolute com- 
pleteness. 

But you must ride in it to appreciate its 
comfort. 

You must drive it to get the thrill its per 
formance will give you. 

You can own one of these cars. 

But act promptly for naturally no car was 
ever in such demand. 

No other car at anywhere near its price 
can compare with this one for beauty, per- 
formance, comfort, completeness and economy. 

Get in touch with the Overland dealer 
today—now. 
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